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(57)Abstract: 

PROBLEM TO BE SOLVED: To increase the pixel opening rate as 
well as the storage capacitance with respect to an electrooptical 
device having a film for shielding the incident light, above a TFT for 
pixel switching and having a film for shielding the returning light, 
below the TFT. 

SOLUTION: The electrooptical device has a TFT (30), data line 
(6a), scanning line (3a) and pixel electrode (9a) on a substrate, and 
the semiconductor layer (1a) which constitutes the TFT is 
connected to the pixel electrode through a connecting film (80a). A 
light-shielding conductive film (90a) formed between the layers of 
the data line and the connecting film is electrically connected to a 
capacitance electrode (3b) which is formed from the same film as 
the scanning line and formed between layers of the connecting film 
and the semiconductor layer and a constant potential is added to 
the film (90a) and the electrode (3b) so that the storage 
capacitance is formed between the layers. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The electro-optic device which is an electro-optic device which has the pixel electrode connected on 
the substrate to the drain field of the thin film transistor connected to the scanning line, the data line which 
intersects said scanning line, and said scanning line and said data line, and said thin film transistor, and is the 
upper part of said scanning line, and is characterized by the thing of said data line caudad done for the 
laminating of the 1 st storage capacitance. 

[Claim 2] Said 1st storage capacitance is an electro-optic device according to claim 1 which opposite 

arrangement is carried out through an insulator layer to the 1st capacity electrode and said 1st capacity 

electrode, and is characterized by being formed with the 2nd capacity electrode which forms the junction film 

which connects electrically the drain field and said pixel electrode of said thin film transistor. 

[Claim 3] Said 1st storage capacitance is an electro-optic device according to claim 1 or 2 characterized by 

leaving the connection field of the source field of said thin film transistor, and said data line, and being formed 

so that it may lap with the fields of said semi-conductor layer and said scanning line. 

[Claim 4] The electro-optic device according to claim 2 or 3 characterized by forming the 2nd storage 

capacitance with the 3rd capacity electrode which carries out opposite arrangement at said 2nd capacity 

electrode, and consists of the same film as said scanning line through said 2nd capacity electrode and an 

insulator layer. 

[Claim 5] Said 3rd capacity electrode is an electro-optic device according to claim 4 characterized by leaving 
the connection field of the drain field of said thin film transistor, and said 2nd capacity electrode, and being 
formed in parallel to said scanning line. 

[Claim 6] Said 3rd capacity electrode is an electro-optic device according to claim 4 or 5 characterized by 
connecting as electrically as said 1 st capacity electrode. 

[Claim 7] The electrical installation section of said 3rd capacity electrode and said 1 st capacity electrode is an 
electro-optic device according to claim 6 characterized by being located in the lower part field of said data line. 
[Claim 8] Said 3rd capacity electrode consists of a part of 1st capacity line prolonged along with said scanning 
line. Said 1st capacity electrode consists of a part of 2nd capacity line prolonged along with said scanning line. 
Said 1st capacity line and said 2nd capacity line Claim 4 characterized by it being installed to the circumference 
of the image display field where said pixel electrode has been arranged, and coming to connect electrically 
thru/or the electro-optic device of seven given in any 1 term. 

[Claim 9] Claim 4 characterized by forming the 3rd storage capacitance with the 4th capacity electrode which 
carries out opposite arrangement at said 3rd capacity electrode, and consists of the same film as said semi- 
conductor layer through said 3rd capacity electrode and an insulator layer thru/or the electro-optic device of 
eight given in any 1 term. 

[Claim 10] Said 4th capacity electrode is an electro-optic device according to claim 9 characterized by being 
extended and formed from the drain field of said thin film transistor. 

[Claim 11] Said 4th capacity electrode is an electro-optic device according to claim 9 or 10 characterized by 
being formed in parallel to said scanning line. 

[Claim 12] The capacity of said 2nd storage capacitance is the electro-optic device of 1 1 claim 9 characterized 
by the small thing to the capacity of said 1st storage capacitance and said 3rd storage capacitance thru/or given 
in any 1 term. 

[Claim 13] Claim 4 characterized by forming the 4th storage capacitance with said 4th capacity electrode which 
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consists of the same film as a semi-conductor layer, and the 5th capacity electrode which carries out opposite 
arrangement through an insulator layer at said 4th capacity electrode, and shades said semi-conductor layer 
thru/or the electro-optic device of 12 given in any 1 term. 

[Claim 14] Said 5th capacity electrode is an electro-optic device according to claim 13 characterized by 
connecting around an image display field as electrically as said 1 st capacity electrode. 

[Claim 15] Claim 2 characterized by forming the 5th storage capacitance with said 1st capacity electrode and 
the 6th capacity electrode which carries out opposite arrangement through an insulator layer at said 1st capacity 
electrode, and forms said pixel electrode thru/or the electro-optic device of 14 given in any 1 term. 
[Claim 16] Said 5th storage capacitance is an electro-optic device according to claim 15 characterized by the 1- 
pixel thing mostly formed over the perimeter. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of the electro-optic device of a active- 
matrix drive method, and it belongs to the technical field of the electro-optic device of the format equipped with 
the electric conduction film for taking an electric flow good between a pixel electrode and the thin film 
transistor for pixel switching (TFT being called suitably below Thin Film Transistor:) into the laminated 
structure on a substrate while it is equipped with the capacity line for adding storage capacitance especially to a 
pixel electrode. 
[0002] 

[Background of the Invention] Conventionally, if a scan signal is supplied to the gate electrode of TFT through 
the scanning line in electro-optic devices, such as liquid crystal equipment of the active-matrix drive method by 
TFT drive, TFT will be made into an ON state and the picture signal supplied to the source field of a semi- 
conductor layer through the data line will be supplied to a pixel electrode through between the source drains 
concerned of TFT. In order to cover a long time farther than the time amount made into this ON state and to 
hold the electrical potential difference of each picture signal supplied through TFT since only a short time is 
extremely performed for every pixel electrode through TFT, as for supply of such a picture signal, it is common 
to each pixel electrode that storage capacitance is added. 
[0003] 

[Problem(s) to be Solved by the Invention] In this kind of electro-optic device, a general request called high- 
definition-izing of a display image is strong, and, for that, making a pixel pitch detailed by extending the pixel 
opening field which display light penetrates in each pixel to the non-pixel opening field which display light 
does not penetrate, it becomes very important to increase the storage capacitance added to each pixel electrode 
at the same time it raises pixel numerical aperture-ization. 

[0004] Generally, since storage capacitance is formed using a non-pixel opening field, it is fundamentally 
difficult storage capacitance to make storage capacitance to a pixel opening field. For this reason, the non-pixel 
opening field which can make storage capacitance will become narrow, so that a pixel numerical aperture may 
be raised and a pixel opening field is extended. Or a pixel numerical aperture has the trouble of falling, so that 
storage capacitance may be increased and a non-pixel opening field is extended. 

[0005] This invention is made in view of an above-mentioned trouble, while raising a pixel numerical aperture, 
storage capacitance can be increased, and let it be a technical problem to offer the electro-optic device in which 
high-definition image display is possible. 
[0006] 

[Means for Solving the Problem] (1) the electro-optic device which has the pixel electrode connected to the 
drain field of the thin film transistor connected to the scanning line, the data line which intersects said scanning 
line, and said scanning line and said data line on the substrate in order that the electro-optic device of this 
invention might solve the above-mentioned technical problem, and said thin film transistor — it is — the upper 
part of said scanning line — and it is characterized by the thing of said data line caudad done for the laminating 
of the 1 st storage capacitance. 

[0007] According to the configuration which this invention requires, using a laminated structure, it is the upper 
part of the scanning line, and storage capacitance is increased by [ of the data line ] forming the 1st storage 
capacitance caudad, and the electro-optic device in which high-definition image display is possible can be 
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offered. 

[0008] (2) Opposite arrangement of said 1st storage capacitance is carried out through an insulator layer to the 
1st capacity electrode and said 1st capacity electrode, and one mode of the electro-optic device of this invention 
is characterized by being formed with the 2nd capacity electrode which forms the junction film which connects 
electrically the drain field and said pixel electrode of said thin film transistor. 

[0009] According to the configuration which this invention requires, since the 2nd capacity electrode which 
forms the 1 st storage capacitance was constituted as junction film which connects electrically the drain field and 
pixel electrode of a thin film transistor, connection with it can solve the difficult problem. [ a long distance 
between a pixel electrode and a semi-conductor layer and ] [ electric ] Moreover, the 2nd capacity electrode can 
prevent the thrust omission of etching at the time of contact hole puncturing. 

[0010] (3) Other modes of the electro-optic device of this invention are characterized by for said 1st storage 
capacitance leaving the connection field of the source field of said thin film transistor, and said data line, and 
forming it so that it may lap with the fields of said semi-conductor layer and said scanning line. 
[001 1] Since according to the configuration which this invention requires it formed so that it might lap with the 
fields of a semi-conductor layer and the scanning line, storage capacitance can be increased while raising a pixel 
numerical aperture. 

[0012] (4) Other modes of the electro-optic device of this invention are characterized by forming the 2nd 
storage capacitance with said 2nd capacity electrode and the 3rd capacity electrode which carries out opposite 
arrangement at said 2nd capacity electrode, and consists of the same film as said scanning line through an 
insulator layer. 

[0013] Since the 2nd storage capacitance was formed using the 2nd capacity electrode and scanning-line layer 
which form the 1st storage capacitance according to the configuration which this invention requires and storage 
capacitance can be accumulated in the thickness direction of a substrate, even if it makes a pixel pitch detailed, 
comparatively big storage capacitance can be built in a non-opening field. Moreover, since the 3rd capacity 
electrode consists of the same film as the scanning line, storage capacitance can be built by the laminated 
structure of a comparatively small number of layers. 

[0014] (5) Other modes of the electro-optic device of this invention are characterized by for said 3rd capacity 
electrode leaving the connection field of the drain field of said thin film transistor, and said 2nd capacity 
electrode, and forming it in parallel to said scanning line. 

[0015] According to the configuration which this invention requires, since the 3rd capacity electrode was 
formed in parallel to the scanning line, storage capacitance can be increased using a non-opening field. 
[0016] (6) Other modes of the electro-optic device of this invention are characterized by connecting said 3rd 
capacity electrode as electrically as said 1 st capacity electrode. 

[0017] According to the configuration which this invention requires, since the 1st capacity electrode and the 3rd 
capacity electrode do not have potential fluctuation, they can prevent beforehand the situation which affects the 
property of a thin film transistor. 

[0018] (7) Other modes of the electro-optic device of this invention are characterized by locating the electrical 
installation section of said 3rd capacity electrode and said 1 st capacity electrode in the lower part field of said 
data line. 

[0019] Since the field which cannot be used as an opening field of each pixel called the lower part of the data 
line in a pixel inter-electrode gap field was used for connection between the 3rd capacity electrode and the 1st 
capacity electrode according to the configuration which this invention requires, it is very advantageous when 
attaining high numerical aperture-ization of a pixel. 

[0020] (8) Other modes of the electro-optic device of this invention consist of a part of 1st capacity line by 
which said 3rd capacity electrode is prolonged along with said scanning line, said 1st capacity electrode consists 
of a part of 2nd capacity line prolonged along with said scanning line, and it is characterized by said 1 st 
capacity line and said 2nd capacity line being installed to the circumference of the image display field where 
said pixel electrode has been arranged, and coming to connect them electrically. 

[0021] According to the configuration which this invention requires, the 1st capacity line containing two or 
more 3rd capacity electrodes arranged along with the scanning line, and the 2nd capacity line containing two or 
more 1 st capacity electrodes arranged along with the scanning line Since it connects mutually electrically on the 
outside of an image display field, it becomes possible to connect the 3rd capacity electrode and the 1st capacity 
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electrode mutually electrically through the 1st and 2nd capacity line comparatively simply and certainly. 
Moreover, since it is not necessary to prepare the contact hole for connecting between both in an image display 
field, storage capacitance can be increased. 

[0022] (9) Other modes of the electro-optic device of this invention are characterized by forming the 3rd storage 
capacitance with said 3rd capacity electrode and the 4th capacity electrode which carries out opposite 
arrangement at said 3rd capacity electrode, and consists of the same film as said semi-conductor layer through 
an insulator layer. 

[0023] Since the 3rd storage capacitance was formed using the 3rd capacity electrode and semi-conductor layer 
which form the 2nd storage capacitance according to the configuration which this invention requires and storage 
capacitance can be accumulated in the thickness direction of a substrate, even if it makes a pixel pitch detailed, 
comparatively big storage capacitance can be built in a non-opening field. Moreover, since the 4th capacity 
electrode consists of the same film as a semi-conductor layer, storage capacitance can be built by the laminated 
structure of a comparatively small number of layers. 

[0024] (10) Other modes of the electro-optic device of this invention are characterized by extending and 
forming said 4th capacity electrode from the drain field of said thin film transistor. 

[0025] According to the configuration which this invention requires, storage capacitance can be formed using 
the drain field of a thin film transistor. 

[0026] (11) Other modes of the electro-optic device of this invention are characterized by forming said 4th 
capacity electrode in parallel to said scanning line. 

[0027] According to the configuration which this invention requires, since the 3rd capacity electrode was 
formed in parallel to the scanning line, storage capacitance can be increased using a non-opening field. 
[0028] (12) Other modes of the electro-optic device of this invention are characterized by the capacity of said 
2nd storage capacitance being small to the capacity of said 1st storage capacitance and said 3rd storage 
capacitance. 

[0029] Since the 2nd storage capacitance which consists of the 3rd electrode which consists of the same film as 
the 1st capacity electrode and the scanning line was made small according to the configuration which this 
invention requires, capacity can be formed with extent which does not influence malfunction of TFT. 
[0030] (13) Other modes of the electro-optic device of this invention are characterized by forming the 4th 
storage capacitance with said 4th capacity electrode which consists of the same film as a semi-conductor layer, 
and the 5th capacity electrode which carries out opposite arrangement through an insulator layer at said 4th 
capacity electrode, and shades said semi-conductor layer. 

[003 1] Since the 4th storage capacitance was formed using the light-shielding film which shades the 4th 
capacity electrode which consists of the same film as the semi-conductor layer which forms the 3rd storage 
capacitance, and a semi-conductor layer according to the configuration which this invention requires and 
storage capacitance can be accumulated in the thickness direction of a substrate, even if it makes a pixel pitch 
detailed, comparatively big storage capacitance can be built in a non-opening field. Moreover, since the 5th 
capacity electrode consists of a light-shielding film, storage capacitance can be built by the laminated structure 
of a comparatively small number of layers. In addition, it can prevent effectively a light-shielding film looking 
at a channel field from a substrate side at least, it being that of a wrap, and the return light from a substrate side 
carrying out incidence to a channel field, and changing the property of a thin film transistor. 
[0032] (14) Other modes of the electro-optic device of this invention are characterized by connecting said 5th 
capacity electrode around an image display field as electrically as said 1 st capacity electrode. 
[0033] According to the configuration which this invention requires, the 3rd capacity electrode can be made 
said 1st capacity electrode and said 5th capacity electrode pan at common potential, and the stable storage 
capacitance can be formed. 

[0034] (1 5) Other modes of the electro-optic device of this invention are characterized by forming the 5th 
storage capacitance with said 1 st capacity electrode and the 6th capacity electrode which carries out opposite 
arrangement through an insulator layer at said 1st capacity electrode, and forms said pixel electrode. 
[0035] Since the 5th storage capacitance was formed using the 1st capacity electrode and pixel electrode which 
form the 1st storage capacitance according to the configuration which this invention requires and storage 
capacitance can be accumulated in the thickness direction of a substrate, even if it makes a pixel pitch detailed, 
comparatively big storage capacitance can be built in a non-opening field. Moreover, since the 6th capacity 
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electrode consists of a pixel electrode, storage capacitance can be built by the laminated structure of a 
comparatively small number of layers. 

[0036] (16) As for other modes of the electro-optic device of this invention, said 5th storage capacitance is 
characterized by the 1 -pixel thing mostly formed over the perimeter. 

[0037] According to the configuration which this invention requires, storage capacitance can be increased using 
a 1 -pixel boundary region. 

[0038] Such an operation and other gains of this invention are made clear from the gestalt of the operation 

explained below. 

[0039] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on a 
drawing. 

[0040] (The 1 st operation gestalt) The configuration of the liquid crystal equipment which is an example of the 
electro-optic device of this invention is explained with reference to drawing 1 1 from drawing 1 . Drawing 1 is 
equal circuits, such as various components in two or more pixels formed in the shape of [ which constitutes the 
image display field of liquid crystal equipment ] a matrix, and wiring, drawing 2 is a top view of two or more 
pixel groups where the TFT array substrate with which the data line, the scanning line, a pixel electrode, etc. 
were formed adjoins each other, and drawing 3 is a sectional view in alignment with A- A 1 of drawing 2 R> 2. In 
addition, in order to make each class and each part material into the magnitude of extent which can be 
recognized on a drawing, scales are made to have differed for each class or every each part material in drawing 
3. 

[0041] In drawing 1 , TFT30 for two or more pixels formed in the shape of [ which constitutes the image 
display field of the liquid crystal equipment in this operation gestalt ] a matrix to control pixel electrode 9a and 
pixel electrode 9a is formed, and data-line 6a to which a picture signal is supplied is electrically connected to 
the source concerned of TFT30. The picture signals SI, S2, --, Sn written in data-line 6a may be supplied to line 
sequential, and you may make it supply them to this order for every group to two or more data-line 6a which 
adjoin each other. Moreover, it is constituted so that scanning-line 3a is electrically connected to the gate of 
TFT30, and it may be impressed by scanning-line 3a to predetermined timing and it may impress the scan 
signals Gl, G2, — , Gm to this order by line sequential. It connects with the drain of TFT30 electrically, and 
pixel electrode 9a writes in the picture signals SI, S2, — , Sn supplied from data-line 6a in TFT30 which is a 
switching element when only a fixed period closes the switch to predetermined timing. Fixed period 
maintenance of the picture signals SI, S2, — , Sn of the predetermined level written in liquid crystal through 
pixel electrode 9a is carried out between the counterelectrodes (it mentions later) formed in the opposite 
substrate (it mentions later). When the orientation and order of molecular association change with the voltage 
levels impressed, liquid crystal modulates light and enables a gradation display. According to the electrical 
potential difference impressed when it was in no MARI White mode, incident light carries out the amount 
reduction of transmitted lights, if it is in NOMA reeve rack mode, according to the impressed electrical 
potential difference, the amount of transmitted lights of incident light will increase, and light with the contrast 
ratio according to a picture signal will carry out outgoing radiation from liquid crystal equipment as a whole. 
Here, in order to prevent the held picture signal leaking, storage capacitance 70 is added to the liquid crystal 
capacity and juxtaposition which are formed between pixel electrode 9a and a counterelectrode. While was 
electrically connected with pixel electrode 9a, and storage capacitance 70 is formed through a dielectric film 
between a capacity electrode and the capacity electrode of another side electrically connected with the capacity 
line 300 by which constant potential was supplied. With this storage capacitance 70, as for the electrical 
potential difference of for example, pixel electrode 9a, only time amount also with triple figures longer than the 
time amount to which the source electrical potential difference was impressed is held. Thereby, it is improved 
further and a maintenance property can realize the high liquid crystal equipment of a contrast ratio. 
[0042] In drawing 2 , on the TFT array substrate of liquid crystal equipment, two or more transparent pixel 
electrode 9a (pixel electrode edge 9a 1 is shown by the dotted-line section) is prepared in the shape of a matrix, 
and data-line 6a and scanning-line 3 a are prepared respectively along the boundary of pixel electrode 9a in 
every direction. Scanning-line 3a is arranged so that channel field la 1 (field of the slash of drawing Nakamigi 
going down) may be countered among semi-conductor layer la, and scanning- line 3a functions as a gate 
electrode. Thus, TFT30 by which opposite arrangement of a part of scanning-line 3 a was carried out as a gate 
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electrode is formed in the part where scanning-line 3a and data-line 6a cross at channel field la 1 , respectively. 
Pixel electrode 9a relays junction film 80a which is the middle electric conduction film, and is electrically 
connected to the below-mentioned drain among semi-conductor layer 1 a through contact holes 8a and 8b. Data- 
line 6a is electrically connected to the below-mentioned source field among semi-conductor layer 1 a which 
consists of polish recon film etc. through a contact hole 5. 

[0043] Moreover, capacity electrode 3b (the 3rd capacity electrode) which consists of the same film as 
scanning-line 3 a may be prepared so that it may lap with If (the 4th capacity electrode) of capacity electrodes 
installed from semi-conductor layer la partially at least through the gate dielectric film mentioned later. 
Thereby, a part of storage capacitance [ at least ] 70 in drawing 1 can be formed. 

[0044] Furthermore, substrate light-shielding film 1 la is prepared in the field shown by the thick wire in 
drawing 2 , respectively so that it may pass along the TFT30 bottom along with scanning-line 3 a. More 
specifically, it is substrate light-shielding film 11a, A junction field with channel field la 1 of TFT and the 
channel field la 1 concerned, the source, and a drain field is seen from a TFT array substrate side at least, and it 
is prepared in the wrap location, respectively. Moreover, it is good to be installed in the perimeter from the 
image display field in which pixel electrode 9a was formed in the shape of a matrix along the direction of 
scanning-line 3a, and to make it connect with the constant source of potential in a boundary region. Thus, 
malfunction of TFT30 can be prevented by fixing the potential of substrate light-shielding film 1 la to constant 
potential. Constant sources of potential, such as a negative supply supplied to the circumference circuit for 
driving the liquid crystal equipment concerned mentioned later as a constant source of potential, for example, a 
scanning-line drive circuit, a data-line drive circuit, etc. and a positive supply, a touch-down power source, the 
constant source of potential supplied to a counterelectrode are mentioned. It is desirable to make it potential 
level, then the off level of the scan signal supplied to scanning-line 3 a. Thereby, since parasitic capacitance 
hardly occurs between scanning-line 3a, delay of the scan signal supplied to scanning-line 3a does not almost 
arise. 

[0045] Especially with this operation gestalt, electric conduction film (1st capacity electrode) 90a of protection- 
from-light nature is formed in the field shown with the slash of a drawing Nakamigi riser. Electric conduction 
film 90a of protection-from-light nature is formed between the layers between scanning-line 3a and data-line 6a, 
and since it can see and put on the formation field and flat-surface target of the wiring and TFT30, and storage 
capacitance of data-line 6a except the formation field of a contact hole 5 and contact hole 8b, scanning-line 3a, 
etc., it can realize protection from light on a TFT array substrate. Moreover, electric conduction film 90a of 
protection-from-light nature can be installed in the perimeter from an image display field along the direction of 
scanning-line 3a, and can be connected with the constant source of potential in a boundary region. Thereby, 
electric conduction film 90a of protection-from-light nature can function as a capacity line 300 in drawing 1 . 
Moreover, storage capacitance 70 can be easily formed between 1 f of capacity electrodes by supplying constant 
potential by connecting with capacity electrode 3b which consists of the same film as scanning-line 3a through 
a contact hole 95. Constant sources of potential, such as a negative supply supplied to the circumference circuit 
for driving the liquid crystal equipment concerned mentioned later as a constant source of potential, for 
example, a scanning-line drive circuit, a data-line drive circuit, etc. and a positive supply, a touch-down power 
source, the constant source of potential supplied to a counterelectrode are mentioned. 

[0046] Next, as shown in the sectional view of drawing 3 , the liquid crystal equipment in this operation gestalt 
is equipped with the transparent TFT array substrate 1 0 which constitutes an example of a substrate, and the 
transparent opposite substrate 20 by which opposite arrangement is carried out at this. The TFT array substrate 
10 consists of for example, a quartz substrate, a glass substrate, or a silicon substrate, and the opposite substrate 
20 consists of a glass substrate or a quartz substrate. When pixel electrode 9a which becomes the TFT array 
substrate 10 from transparent conductive film, such as ITO film, is prepared and it uses TN (Twisted Nematic) 
liquid crystal etc. for the liquid crystal layer 50, the orientation film 16 with which predetermined orientation 
processing of rubbing processing etc. was performed is formed in the front face of pixel electrode 9a. 
[0047] On the other hand, the counterelectrode 21 which includes the opposite substrate 20 all over the, and 
consists of transparent conductive film, such as ITO film, is formed, and the orientation film 22 with which 
predetermined orientation processing of rubbing processing etc. was performed to the front face of a 
counterelectrode 21 is formed. 

[0048] Furthermore, in the location which counters TFT30, substrate light-shielding film 1 la is prepared 
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between the TFT array substrate 10 and TFT30. Since substrate light-shielding film 1 la is formed in the 
location which counters a junction field with channel field la* of TFT30 for pixel switching and the channel 
field la 1 concerned, the source, and a drain field at least, the reflected light from the TFT array substrate 10 side 
etc. is irradiated by neither channel field la 1 nor its adjoining field. Thereby, the property of TFT30 does not 
change with generating of the leakage current resulting from light. It is desirable to constitute from a metal 
simple substance which contains at least one desirable opaque refractory metals, such as Ti (titanium), Cr 
(chromium), W (tungsten), Ta (tantalum), Mo (molybdenum), and Pb (lead), as substrate light-shielding film 
1 1 a, an alloy, metal silicide, etc. Or although incident light turns soon, antireflection films, such as polish recon, 
may be formed in the front face of substrate light-shielding film 1 la so that light can be absorbed. Moreover, 
when the reflected light from the TFT array substrate 10 side etc. is weak, the polish recon film may be used for 
substrate light-shielding film 1 la. If substrate light-shielding film 1 la is constituted from such an ingredient, 
substrate light-shielding film 1 la is destroyed by high temperature processing in formation of gate dielectric 
film 2, or it can avoid fusing by it for example. In addition, although the lower part of each scanning-line 3a is 
formed for substrate light-shielding film 1 la in the shape of stripes along with the scanning-line 3a concerned 
with this operation gestalt, it cannot be overemphasized that the lower part of each data-line 6a may be formed 
in the shape of stripes along with the data-line 6a concerned, or you may form in the shape of a grid under each 
scanning-line 3a and each data-line 6a. Thus, if substrate light-shielding film 1 la is formed in the shape of 
stripes, relaxation of the stress by substrate light-shielding film 1 la is realizable, and if it forms in the shape of a 
grid, protection-from-light nature not only increases, but it can attain low resistance-ization for substrate light- 
shielding film 11a further. 

[0049] Moreover, the substrate insulator layer 12 is formed between substrate light-shielding film 1 la and 
TFT30. The substrate insulator layer 12 is formed in order to insulate electrically semi-conductor layer la 
which constitutes TFT30 from substrate light- shielding film 11a. Furthermore, the substrate insulator layer 12 
also has a function as substrate film for TFT30 by being formed all over the TFT array substrate 10. That is, it 
has the function to prevent property change of TFT30 with the dry area at the time of polish of the front face of 
the TFT array substrate 10, the dirt which remains after washing. The substrate insulator layer 12 consists of 
high insulation glass, such as NSG (non doped silicate glass), PSG (phosphorus silicate glass), BSG (boron 
silicate glass), and BPSG (boron phosphorus silicate glass), or silicon oxide film, a silicon nitride film, etc. 
Moreover, the substrate insulator layer 12 can also protect the situation where substrate light-shielding film 11a 
pollutes TFT30 grade. 

[0050] With this operation gestalt, furthermore, TFT30 formed on the substrate insulator layer 12 Semi- 
conductor layer la which has LDD (Lightly Doped Drain) structure, for example, consists of polish recon film 
On both sides of channel field la 1 in which a channel is formed of the electric field from scanning-line 3a, low 
concentration source field lb and low concentration drain field lc are formed. Id of high concentration source 
fields is connected to low concentration source field lb, and high concentration drain field le is connected to 
low concentration drain field lc. Thus, by forming TFT30 with LDD structure, the leakage current at the time 
of OFF of TFT30 can be reduced sharply, and the maintenance engine performance can be raised. Moreover, 
TFT30 may be TFT of the self aryne mold which may take the offset structure which does not drive an impurity 
into low concentration source field lb and low concentration drain field lc, drives in an impurity by high 
concentration by using as a mask the gate electrode which is a part of scanning-line 3a, and forms Id of high 
concentration source fields, and high concentration drain field le in self align. 

[0051] On semi-conductor layer la, gate dielectric film 2 is formed with a thin film lOOnm or less. By oxidizing 
the polish recon film at the elevated temperature of 1000 degrees or more, gate dielectric film 2 is precise and 
can form the high insulating film. When high temperature processing is impossible, you may form by CVD 
(Chemical Vapor Deposition) etc. P (Lynn) was driven in on gate dielectric film 2 — low — scanning-line 3 a 
formed by the polish recon film [****] is arranged, and scanning-line 3a of the part which lapped with semi- 
conductor layer la functions as a gate electrode. 

[0052] On the gate dielectric film 2 formed on semi-conductor layer la, and scanning-line 3a, an interlayer 
insulation film 81 is deposited by CVD etc., and contact hole 8a is punctured to gate dielectric film 2 and an 
interlayer insulation film 81 in the predetermined part of high concentration drain field le. High concentration 
drain field le and conductive junction film 80a are electrically connected through this contact hole 8a. On 
junction film 80a, the laminating of an interlayer insulation film 91, an interlayer insulation film 4, and the 
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interlayer insulation film 7 is carried out one by one, and they puncture contact hole 8b to these interlayer 
insulation films in the predetermined location of junction film 80a (the 2nd capacity electrode). Junction film 
80a and pixel electrode 9a are electrically connected through this contact hole 8b. Thus, junction film 80a 
functions as middle electric conduction film for connecting electrically semi-conductor layer la and pixel 
electrode 9a. By this junction film 80a, since it is not necessary to a long distance from pixel electrode 9a to 
semi-conductor layer la to puncture a contact hole at a stretch, the thrust omission of semi-conductor layer la 
of about 50nm and very thin thickness can be prevented. Moreover, there is an advantage which can make small 
the path of contact holes 8a and 8b, respectively by puncturing a contact hole separately. Since the field which 
forms contact holes 8a and 8b is small and ends by this, only the part can raise a pixel numerical aperture, or 
highly minute-ization can be realized. If it forms by the metal simple substance containing at least one opaque 
refractory metals, such as Ti, Cr, W, Ta, Mo, and Pb, the alloy, metal silicide, etc. like substrate light-shielding 
film 1 la as the quality of the material of junction film 80a, it can function also as a light-shielding film. 
Furthermore, since the selection ratio at the time of etching is high, even if it forms junction film 80a by about 
50nm thickness, it does not run through junction film 80a at the time of puncturing of contact hole 8b. 
Moreover, if it is not affected, for example, the interlayer insulation film 81 for insulating scanning-line 3a and 
junction film 80a is formed in the switching operation of TFT30 by thickness 500nm or more, junction film 80a 
can be prepared so that it may see superficially and may lap on TFT30 or scanning-line 3a. Since it can shade at 
the latest of semi-conductor layer la which is the lower part of data-line 6a, and constitutes TFT30 by this, 
incident light is not soon irradiated by low concentration source field lb and low concentration drain field lc 
which are channel field la' and its junction field, or the stray light reflected by data-line 6a etc. is not irradiated, 
thereby, the leakage current at the time of OFF of TFT30 can be reduced sharply, and the maintenance engine 
performance can be boiled markedly and can be raised. 

[0053] With this operation gestalt, as further shown in drawing 3 , electric conduction film 90a of protection- 
from-light nature is formed through an interlayer insulation film 91 on junction film 80a. Electric conduction 
film 90a of protection-from-light nature can shade the non-opening field except contact holes 5 and 8b, as 
mentioned above. Moreover, since electric conduction film 90a of protection-from-light nature can function as a 
capacity line 300 in drawing 1 , it can form a part of storage capacitance [ at least ] 70 by using an interlayer 
insulation film 91 as a dielectric film between electric conduction film 90a and junction film 80a. That is, it 
functions as an electrode for junction film 80a and electric conduction film 90a of protection-from-light nature 
to form storage capacitance 70. Moreover, it can shade at the latest of semi-conductor layer 1 a which constitutes 
TFT30 by two-layer [ of junction film 80a and electric conduction film 90a of protection-from-light nature ]. 
Since the leakage current at the time of OFF of TFT30 can be reduced still more sharply by this, it is very 
advantageous to the liquid crystal equipment used under the strong light sources, such as a projection mold 
projector, if the quality of the material of electric conduction film 90a of protection-from-light nature is formed 
by the metal simple substance containing at least one opaque refractory metals, such as Ti, Cr, W, Ta, Mo, and 
Pb, the alloy, metal silicide, etc. like substrate light-shielding film 11a or junction film 80a — protection-from- 
light nature — high — low — wiring [ **** ] is realizable, moreover — if 400 high temperature processing or 
more, such as heat-of-activation processing, has finished before forming electric conduction film 90a of 
protection-from-light nature for example, — further — low — electric conduction film 90a of protection-from- 
light nature can be formed from the metal simple substance containing aluminum [****] (aluminum), an alloy, 
metal silicide, etc. Thus, by forming electric conduction film 90a of the protection-from-light nature which 
serves as the capacity line 300 with the same aluminum as the quality of the material of data-line 6a, reduction 
for figures triple [ 2-] can be aimed at for resistance of the capacity line 300 compared with the conventional 
polish recon film. The cross talk of the direction of scanning-line 3 a which this produces according to the time 
constant of the capacity line 300 being large can be reduced sharply. 

[0054] Moreover, you may make it connect electrically electric conduction film 90a of protection-from-light 
nature with capacity electrode 3b which becomes each pixel electrode 9a of every from the same film as 
scanning-line 3 a through a contact hole 95. Thereby, capacity electrode 3b is fixable to the same constant 
potential as electric conduction film 90a of protection-from-light nature. Therefore, a part of storage capacitance 
[ at least ] 70 can be formed also in this field by using an interlayer insulation film 81 as a dielectric film 
between junction film 80a electrically connected with capacity electrode 3b and high concentration drain field 
le of semi-conductor layer la. Furthermore, a part of storage capacitance [ at least ] 70 can also be formed also 
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in this field by using gate dielectric film 2 as a dielectric film between If of capacity electrodes installed from 
high concentration drain field le of capacity electrode 3b and semi-conductor layer la. Moreover, a contact hole 
95 is good to connect electrically semi-conductor layer 1 a and data-line 6a which were connected to pixel 
electrode 9a which it is made to puncture in the lower part of data-line 6a, and adjoins along with data-line 6a at 
the latest of the contact hole 5 for connecting electrically. If such a configuration is taken, it will become 
possible for data-line 6a to set caudad and to secure the big field for forming storage capacitance 70. 
[0055] The representative circuit schematic of 1 pixel which constitutes the liquid crystal equipment of this 
operation gestalt in drawing 4 is shown. High concentration drain field le of semi-conductor layer la, junction 
film 80a, and pixel electrode 9a are connected electrically, and, on the other hand, electric conduction film 90a 
of protection-from-light nature and capacity electrode 3b are electrically connected as shown in drawing 4 . 
Electric conduction film 90a of protection-from-light nature is installed in the perimeter from an image display 
field, and is connected with the constant source of potential in the boundary region. Moreover, substrate light- 
shielding film 1 la and electric conduction film 90a of protection-from-light nature may be connected 
electrically. By combining these electric conduction film, the storage capacitance 70 by ideal stack structure can 
be formed. That is, with this operation gestalt, it becomes possible to form 1 f of capacity electrodes installed 
from high concentration drain field le through the dielectric film between the layers of each electric conduction 
film of electric conduction film 90a of the protection-from-light nature fixed to constant potential, capacity 
electrode 3b, and substrate light-shielding film 1 1 a, junction film 80a, and pixel electrode 9a. 
[0056] Concretely, in the top view of a pixel group in which drawing 2 adjoins, it is shown in drawing 9 from 
drawing 5 R> 5 in which field storage capacitance is formed. In addition, the scale of drawing 9 is made the 
same from drawing 2 and drawing 5 . 

[0057] Drawing 5 shows the 1st storage capacitance CI formed between electric conduction film 90a of 
protection-from-light nature, and junction film 80a. An interlayer insulation film 91 is used as a dielectric film. 
The field of crosshatching can form storage capacitance CI in part with the non-opening field most in a contact 
hole 5 or contact hole 95 list in the field in which the 1st storage capacitance CI is actually formed except 
contact hole 8b. Here, since it becomes unnecessary to puncture the contact hole 95 for connecting electrically 
electric conduction film 90a of protection-from-light nature with the capacity electrode 3b concerned when not 
preparing capacity electrode 3b, the 1st storage capacitance CI can be formed also in this field. Moreover, since 
the 1st storage capacitance CI can be formed also on channel field la f of conventionally impossible TFT30 with 
this operation gestalt, it is very advantageous to liquid crystal equipment's improvement and detailed-izing of a 
transparency mold of a pixel numerical aperture. Insulation, such as an oxide film and a nitride, and the film 
with a high dielectric constant can be used for an interlayer insulation film 91 . Moreover, since an interlayer 
insulation film 91 can be formed by the continuous process with the polish recon film by forming junction film 
80a by the polish recon film, and constituting from multilayer structure of the light-shielding film which 
contained the lower layer for electric conduction film 90a of protection-from-light nature, and contained the 
refractory metal for the polish recon film and the upper layer further, a precise insulator layer with few defects 
can be formed. Since it is possible for this to form about [ that an equipment defect decreases ] and interlayer 
insulation film 91a in thickness lOOnm or less, the 1st storage capacitance CI can be increased further. 
[0058] Next, drawing 6 shows the 2nd storage capacitance C2 formed between junction film 80a and capacity 
electrode 3b. An interlayer insulation film 81 is used as a dielectric film. The field of crosshatching is a field in 
which the 2nd storage capacitance C2 is actually formed. Capacity electrode 3b is the field of contact hole 8a 
for connecting electrically semi-conductor layer 1 a and junction film 80a, is divided for every pixel and is 
electrically connected with electric conduction film 90a of upper protection-from-light nature in a contact hole 
95. If capacity electrode 3b is formed in a T character mold as shown in drawing 6 , the 2nd storage capacitance 
C2 can be formed efficiently. Insulation, such as an oxide film and a nitride, and the film with a high dielectric 
constant can be used for an interlayer insulation film 81 . However, since capacity electrode 3b is formed by the 
same film as scanning-line 3a, the field which can form the 2nd storage capacitance C2 becomes smaller than 
the field which forms the 1st storage capacitance CI in drawing 5 . Moreover, since the thickness of an 
interlayer insulation film 81 is 500nm or more need in order to prevent malfunction of TFT30 when shading 
channel field la 1 and its adjoining field by junction film 80a, the 2nd storage capacitance C2 cannot be 
increased the 2nd about one storage capacitance C. 

[0059] Drawing 7 shows the 3rd storage capacitance C3 formed between capacity electrode 3b and 1 f of 
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capacity electrodes. Gate dielectric film 2 is used as a dielectric film. The field of crosshatching is a field in 
which the 3rd storage capacitance C3 is actually formed. In order for gate dielectric film 2 to oxidize and to 
form it at the elevated temperature of 1 000 degrees or more as mentioned above, it is precise, and the high 
insulating film is formed. Therefore, although the area which can form the 3rd storage capacitance C3 hardly 
changes to the field which forms the 2nd storage capacitance C2 of drawing 6 , the 3rd storage capacitance C3 
can be formed more greatly than the 2nd storage capacitance C2. Moreover, the 3rd storage capacitance C3 can 
be formed also down the formation field of the contact hole 95 for connecting electrically capacity electrode 3b 
and electric conduction film 90a of upper protection-from-light nature. 

[0060] Furthermore, as shown in drawing 8 , the 4th storage capacitance C4 can be formed also between 1 f of 
capacity electrodes, and substrate light-shielding film 11a. The substrate insulator layer 12 is used as a dielectric 
film. The field of crosshatching is a field in which the 4th storage capacitance C4 is actually formed. If the 
substrate insulator layer 12 is formed by thickness 500nm or less, since the distance of channel field la' and 
substrate light-shielding film 11a will also approach, TFT30 will malfunction with the potential of substrate 
light-shielding film 11a. Then, the storage capacitance of If and substrate light-shielding film 11a thin-film-ize 
alternatively the substrate insulator layer 12 of a field which sees superficially and laps, and you may make it 
increase the 4th storage capacitance C4. That is, the 4th storage capacitance C4 can be increased by using as a 
thin film parts other than the field of the substrate insulator layer 12 which counters channel field la. 
[0061] Furthermore, as shown in drawing 9 , the 5th storage capacitance C5 can be formed also between pixel 
electrode 9a and electric conduction film 90a of protection-from-light nature. As a dielectric film, an interlayer 
insulation film 4 and an interlayer insulation film 7 are used. The field of crosshatching is a field in which the 
5th storage capacitance C5 is actually formed. As an interlayer insulation film 4 and an interlayer insulation 
film 7, it consists of high insulation glass, such as NSG, PSG, BSG, and BPSG, or silicon oxide film, a silicon 
nitride film, etc., for example. However, since a display image deteriorates with the parasitic capacitance 
produced between pixel electrode 9a and data-line 6a since it is formed on an interlayer insulation film 4, data- 
line 6a needs to thicken an interlayer insulation film 7, and cannot increase the 5th storage capacitance C5 to the 
1st about one storage capacitance C in fact. 

[0062] Thus, the liquid crystal equipment of this operation gestalt can form the storage capacitance 70 of the 
stack mold which consists of five layers from the 1st storage capacitance CI to the 5th storage capacitance C5 
by carrying out the laminating of the capacity electrode for forming storage capacitance 70 through the 
dielectric film. Thereby, even if the field for storage capacitance formation is small, the big storage capacitance 
70 can be formed efficiently. Here, the liquid crystal equipment of this operation gestalt just forms the 1 st 
storage capacitance CI at least. Even if a raise in a numerical aperture or detailed-izing of a pixel cannot 
progress further, for example, it cannot form storage capacitance electrode 3b from now on, according to the 
structure of this operation gestalt, storage capacitance 70 sufficient by thin-film-izing the interlayer insulation 
film 91 which is a dielectric film of the 1st storage capacitance CI can be obtained. Therefore, according to this 
operation gestalt, to the specification appropriate for the purpose of an electro-optic device, it can choose from 
the storage capacitance from the 1st storage capacitance CI to the 5th storage capacitance C5, can use, and is 
advantageous. 

[0063] As again shown in drawing 3 , data-line 6a is formed on the upper interlayer insulation film 4 from 
electric conduction film 90a of protection-from-light nature. Moreover, data-line 6a punctures a contact hole 5 
in the predetermined part of gate dielectric film 2, an interlayer insulation film 8 1 , an interlayer insulation film 
91, and an interlayer insulation film 7, and is electrically connected with high concentration drain field le of 
semi-conductor layer la through this contact hole 5. Furthermore, since a picture signal is supplied, data-line 6a 
is constituted from the high metal membrane metallurgy group silicide of protection-from-light nature etc. by 
low resistance of aluminum etc. 

[0064] Here, in addition to data-line 6a, the liquid crystal equipment of this operation gestalt can prescribe the 
protection-from-light field which is a non-opening field by electric conduction film 90a of protection-from-light 
nature etc. As shown in drawing 10 , electric conduction film 90a of protection-from-light nature is formed so 
that it may lap with pixel electrode 9a, and, specifically, almost all the fields containing channel field la f are 
shaded. Moreover, since most fields which met data-line 6a by electric conduction film 90a of protection-from- 
light nature can be shaded, it can constitute so that it may become unnecessary only for data-line 6a to prescribe 
a protection-from-light field like before and data-line 6a and pixel electrode 9a may not be piled up as much as 
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possible through an interlayer insulation film 7. Thereby, the parasitic capacitance between data-line 6a and 
pixel electrode 9a can be reduced sharply, and deterioration of the display image quality by potential fluctuation 
of pixel electrode 9a is not caused. However, since electric conduction film 90a of protection-from-light nature 
is caudad formed from data-line 6a, the field which forms the contact hole 5 for connecting electrically data-line 
6a and semi-conductor layer la cannot be shaded. Then, what is necessary is just to form broadly the field in 
which a contact hole 5 is formed so that data-line 6a may be put on pixel electrode 9a in part. Since it becomes 
impossible to fully shade near channel field 1 a f by electric conduction film 90a of protection-from-light nature 
when the field which forms this contact hole 5 is in the latest of channel field 1 a 1 , even if it moves in the 
direction which keeps away the formation field of a contact hole 5 from channel field la 1 along with data-line 
6a, in such a case, it is satisfactory at all. With this operation gestalt, even if it moves in this way in the 
formation field of a contact hole 5, the 1st storage capacitance CI formed between junction film 80a and 
electric conduction film 90a of protection-from-light nature has the advantage of not changing. Moreover, since 
electric conduction film 90a of protection-from-light nature cannot prepare junction film 80a and pixel electrode 
9a in the formation field of contact hole 8b for connecting electrically, either, this field should just shade by 
junction film 80a. When forming junction film 80a by the film of light transmission nature, such as polish recon 
film, you may shade in substrate light-shielding film 11a. Under the present circumstances, it is better to have 
kept away the formation field of contact hole 8b from channel field la 1 . If contact hole 8b is prepared in the 
middle of adjoining data-line 6a as shown in drawing 10 , it reaches channel field la 1 and is advantageous even 
if incident light is irradiated by substrate light-shielding film 11a. Moreover, since the configuration of a pixel 
can be formed in axial symmetry to data-line 6a, deterioration of display image quality, such as an irregular 
color, is not caused by the projector which combines the liquid crystal equipment with which the directions of 
torsion of TN liquid crystal differ. 

[0065] Since a protection-from-light field can be specified on the TFT array substrate 10, it becomes 
unnecessary thus, to prepare a light-shielding film in the opposite substrate 20 with this operation gestalt, as 
shown in drawing 3 . Therefore, since there is no light-shielding film on the opposite substrate 20 even if 
alignment shifts in case the TFT array substrate 10 and the opposite substrate 20 are stuck mechanically, the 
field (opening field) which light penetrates does not change. Since the always stabilized pixel numerical 
aperture is obtained by this, poor equipment can be reduced sharply. 

[0066] Moreover, the liquid crystal equipment by this operation gestalt can take strong structure from before 
also to whenever [ incident angle / of incident light ]. Then, it explains with reference to drawing 1 1 . Drawing 
11(1) can be set to drawing 2 . It is a sectional view in alignment with B-B', and drawing 1 1 (2) shows the 
conventional structure. In addition, it expresses with the same scale in drawing 1 1 (1) and (2). 
[0067] Generally, if light is irradiated near the channel field of semi-conductor layer la, since the leakage 
current by optical pumping occurs in the time of OFF of TFT30, the capacity to hold the charge written in pixel 
electrode 9a will decline. So, with this operation gestalt, as shown in drawing 1 1 (1), the structure which 
prevents the exposure of the light to semi-conductor layer la is taken by preparing electric conduction film 90a 
of protection-from-light nature to incident light LI, and preparing substrate light-shielding film 1 la to the 
reflected light L2 from TFT array substrate 10 direction. Moreover, since only the 1/100 or less quantity of light 
is irradiated to the quantity of light of incident light LI , the reflected light L2 is constituted so that the direction 
of the width of face Wl of electric conduction film 90a of the protection-from-light nature for shading incident 
light LI in a channel field and its contiguity field may become longer than the width of face W2 of substrate 
light-shielding film 11a. That is, it is formed so that substrate light-shielding film 1 la may not protrude electric 
conduction film 90a of protection-from-light nature in a channel field and its contiguity field. Furthermore, 
width-of-face W3 of semi-conductor layer 1 a is constituted so that it may become shorter than the width of face 
W2 of substrate light-shielding film 1 la in a channel field and its contiguity field. That is, a channel field and 
its contiguity field see from a TFT array substrate side, and are covered with substrate light-shielding film 11a. 
Even if incidence is carried out with the include angle which has incident light LI by taking such a 
configuration, possibility that light will reach to semi-conductor layer la can be reduced. Moreover, with this 
operation gestalt, since electric conduction film 90a of protection-from-light nature can be formed between the 
layers of data-line 6a and semi-conductor layer 1 a, it becomes possible to shade at the latest of a channel field 
further rather than the case where a channel field is shaded by data-line 6a like the conventional example shown 
in drawing 1 1 (2). Here, in this operation gestalt and the conventional example, the margin to whenever [ angle- 
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of-incidence / of incident light LI ] is considered. Usually, it seldom thinks from that incident light LI is 
directly irradiated by semi-conductor layer la having width-of-face W3 of semi-conductor layer la as short as 1 
micrometer. Then, it is assumed that the light irradiated by substrate light-shielding film 1 la in which semi- 
conductor layer la was prepared caudad reflects, and semi-conductor layer la irradiates. Width of face of 
substrate light-shielding film 11a shown in (1) book operation gestalt and the (2) conventional example in 
drawing 1 1 here is set to the W2 [ same ]. Moreover, width of face of electric conduction film 90a of the 
protection-from-light nature in this operation gestalt for interrupting incident light LI and width of face of data- 
line 6a in the conventional example are set to the Wl [ same ]. With this operation gestalt, distance between 
layers of substrate light-shielding film 11a and electric conduction film 90a of protection-from-light nature is 
set to Dl, and, on the other hand, the conventional example sets distance between layers to substrate light- 
shielding film 11a and data-line 6a to D2. If distance between layers to substrate light-shielding film 1 la in this 
operation gestalt and data-line 6a is set to D2 here, it will become the relation of D1>D2. Therefore, when 
incidence of the incident light LI has been carried out at the same include angle, the include angle of incident 
light LI will be [ the direction of this operation gestalt ] a margin at an advantage with a short distance between 
layers to substrate light-shielding film 11a. That is, if the margin include angle of the incident light LI in this 
operation gestalt is set to Rl and the margin include angle of the incident light LI in the conventional example 
is set to R2, it will become the relation of R1>R2. Since a margin has the direction of the liquid crystal 
equipment of this operation gestalt in whenever [ angle-of-incidence / of incident light ] from this result, it can 
respond, even if optical system is miniaturized and whenever [ angle-of-incidence ] becomes large further, and 
will be advantageous from now on. In addition, with this operation gestalt, it is also possible to form a light- 
shielding film in the lateral portion of semi-conductor layer la through an insulator layer, and it can raise 
correspondence of whenever [ incident angle ] further. 

[0068] Moreover, with the liquid crystal equipment of this operation gestalt, since it is not necessary to shade 
by data-line 6a like the conventional example, in a channel field and its contiguity field, width of face W4 of 
data-line 6a can be made shorter than the width of face Wl of electric conduction film 90a of protection-from- 
light nature. That is, it becomes the relation of W1>W4, and in a channel field and its contiguity field, it is 
formed so that data-line 6a may not protrude electric conduction film 90a of protection-from-light nature. 
Thereby, the light reflected by data- line 6a can prevent that become the stray light and semi-conductor layer la 
irradiates. Since especially electric conduction film 90a of protection-from-light nature can be formed by the 
film containing a refractory metal with a reflection factor lower than aluminum which forms data-line 6a, it can 
also absorb the stray light by data-line 6a by electric conduction film 90a of protection-from-light nature. 
[0069] Furthermore, with the liquid crystal equipment of this operation gestalt, since it is also possible to form 
junction film 80a under the electric conduction film 90a of protection-from-light nature, semi-conductor layer 
1 a can be shaded at the latest by this junction film 80a, and protection-from-light nature improves. In this case, 
if width of face of junction film 80a is made almost the same as the width of face Wl of electric conduction 
film 90a of protection-from-light nature, protection-from-light nature will increase further. Moreover, although 
there should have been a possibility that the stray light reflected in the lower part of data-line 6a might be 
irradiated by semi-conductor layer 1 a in order to substitute the conventional example for data-line 6a with a 
high reflection factor as a light-shielding film when incidence of the reflected light L2 was carried out from the 
TFT array substrate 10 side this operation gestalt — junction film 80a — the polish recon film — low — it is made 
to absorb light by forming by the film containing a refractory metal [ **** ] It becomes unnecessary thereby, to 
be able to reduce the stray light of internal reflection sharply and to worry about degradation of the image 
quality display by leak of TFT30 in any way. moreover, junction film 80a — low — electric conduction film 90a 
of protection-from-light nature is the same as data-line 6a by forming by the film [****]-- high — aluminum 
[****] may be formed by the film contained at least. Thus, by the film which contained at least aluminum of a 
high reflection factor which has 80% or more of reflection factor for the protection-from-light field of liquid 
crystal equipment for example, in a light field, since it becomes possible to form data-line 6a and electric 
conduction film 90a of protection-from-light nature, incident light is reflected by data-line 6a and electric 
conduction film 90a of protection-from-light nature, and the temperature rise of liquid crystal equipment can be 
prevented. Therefore, it is possible to reduce the cost which starts development of the cooling system of a 
projector, for example with the liquid crystal equipment in this operation gestalt, or to raise the lightfastness of 
liquid crystal equipment. 
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[0070] In this operation gestalt explained above, flattening of the front face of the interlayer insulation film 7 
under pixel electrode 9a is carried out. This is for preventing the disclination of the liquid crystal by level 
differences, such as wiring and a component, and may be further performed to downward interlayer insulation 
film 4 grade. It is also possible by applying organic and the inorganic SOG (Silicon On glass) film in a spin 
coater, and performing CMP processing as flattening processing, here to attain flattening. 
[0071] (The 2nd operation gestalt) The configuration of the 2nd operation gestalt of the electro-optic device of 
this invention is explained with reference to drawing 16 from drawing 12 . 

[0072] The liquid crystal equipment which is an example of an electro-optic device must perform an alternating 
current reversal drive, in order to prevent degradation of liquid crystal generally. Then, although some drive 
approaches are proposed, with the liquid crystal equipment of the 2nd operation gestalt of this invention, as 
shown in drawing 12 , the polarity of the picture signal which starts liquid crystal at every scanning-line 3 a is 
reversed, and the configuration which reverses the polarity of a picture signal for every field in addition to this 
is taken further. The dc component concerning liquid crystal can be stopped as much as possible by this, and 
generating of a flicker can be reduced sharply. Thus, since the same polar picture signal is written in pixel 
electrode 9a which adjoins in the direction of X along with scanning-line 3a when making every scanning-line 
3a reverse the polarity of a picture signal, electric field do not occur among adjoining pixel electrode 9a. On the 
other hand, since a different polar picture signal is written in, among adjoining pixel electrode 9a, electric field 
occur in pixel electrode 9a which adjoins in the direction of Y along with data-line 6a, and the disclination 400 
of liquid crystal arises in it. 

[0073] Then, in order to stop the generating field of the disclination 400 in drawing 12 to the minimum, as 
shown in drawing 13 , with the 2nd operation gestalt of this invention, in the slash field section upward slanting 
to the right, two or more pixel groups which a TFT array substrate adjoins form slot 10' to the TFT array 
substrate 10, embed partially wiring of data-line 6a etc., and TFT30, and carry out flattening. Moreover, when 
performing rubbing processing to a TFT array substrate in the direction of an arrow head, the generating field of 
disclination 400 can be further reduced by making it not prepare slot 10' in the field of scanning-line 3a which 
touched the opening field. Thereby, the optical leakage field of each pixel can decrease and a pixel numerical 
aperture can be improved sharply. It is the the best for the liquid crystal equipment of the projector application 
of which brightness and small are required especially. 

[0074] Drawing 14 shows the sectional view in alignment with A-A 1 of drawing 13 . As shown in drawing 14 , 
pixel electrode 9a and the orientation film 16 can be formed almost evenly by forming slot 10 1 in the TFT array 
substrate 10 of the field which forms TFT30 and storage capacitance 70. Slot 10' can be easily formed by the 
photolithography and etching which are used for usual by pattern formation. Moreover, the cone angle of the 
side attachment wall of slot 10' is variously controllable by making full use of the dry etching method or the wet 
etching method. Moreover, flattening which forms slot 10 1 is easily controllable by the time management of dry 
etching etc., although control of the depth of slot 10' becomes important. Thus, since flattening can be realized 
without using no organic film which is easy to expose to light when forming and carrying out flattening of slot 
10\ it is advantageous to especially the liquid crystal equipment used for the projector using the strong light 
source. 

[0075] Drawing 15 is a sectional view in alignment with B-B' of drawing 1 3 , and shows the cross-section 
structure between pixel electrode 9a which adjoin in the direction of X each other in drawing 12 . Thus, 
flattening of the formation field of data-line 6a can be carried out to the TFT array substrate 10 nearly 
completely by forming slot 10 f . As especially shown in drawing 13 , when carrying out rubbing processing 
along with data-line 6a, since flattening of the field in which data-line 6a etc. is formed is embedded and carried 
out, disclination does not generate it in the level difference by wiring or the component of data-line 6a etc. 
[0076] Drawing 16 is a sectional view in alignment with C-C of drawing 13 , and shows the cross-section 
structure between pixel electrode 9a which adjoin in the direction of Y each other in drawing 12 . Since the 
disclination of the liquid crystal by the electric field between adjoining pixel electrode 9a occurs, it is made not 
to form slot 10' in the formation field of scanning-line 3a in the fragmentation field of adjoining pixel electrode 
9a in this field, at the TFT array substrate 10 so that the eel gap of the liquid crystal layer 50 may become 
narrow as shown in drawing 16 . Since the electric field of the counterelectrode 21 and pixel electrode 9a which 
were prepared in the opposite substrate 20 are strengthened even if electric field arise by this among pixel 
electrode 9a which adjoin each other, the field which the disclination of liquid crystal generates can be made 
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small as much as possible. Moreover, since it is not necessary to narrow the eel gap of liquid crystal itself and to 
reduce disclination, many problems that the liquid crystal development and eel gap control for ** eel gaps 
become difficult do not occur. 

[0077] thus, the case where perfect flattening cannot be carried out like CMP processing since slot 10' can be 
formed on the TFT array substrate 10 and wiring and a component can be embedded nearly completely partially 
into it with the 2nd operation gestalt of this invention — comparing — further — high — the electro-optic device 
equipped with the numerical aperture pixel is realizable. In addition, the same effectiveness is acquired even if 
it forms slot 10 1 in the substrate insulator layer 12 and the interlayer insulation film of interlayer insulation film 
81 grade other than the TFT array substrate 10. Moreover, it cannot be overemphasized that flattening may be 
carried out combining slot 10' prepared in the TFT array substrate 10 and the slot established in the substrate 
insulator layer 12 or the interlayer insulation film of interlayer insulation film 81 grade. 

[0078] (The 3rd operation gestalt) The configuration of the liquid crystal equipment which is the 3rd operation 
gestalt of the electro-optic device by this invention is explained with reference to drawing 17 R> 7 and drawing 
18 . Drawing 17 is a top view of two or more pixel groups where the TFT array substrate with which the data 
line, the scanning line, a pixel electrode, etc. were formed adjoins each other, and drawing 18 is a sectional view 
in alignment with A-A' of drawing 17 . In addition, in order to make each class and each part material into the 
magnitude of extent which can be recognized on a drawing, scales are made to have differed for each class or 
every each part material in drawing 18 . 

[0079] As shown in drawing 1 7 , with the 3rd operation gestalt, the place which forms auxiliary wiring 3b* 
which served as capacity electrode 3b by the same film as scanning-line 3a differs from the 1st operation gestalt 
greatly. Moreover, auxiliary wiring 3b f can be installed in the perimeter from an image display field along the 
direction of scanning-line 3 a, and can be connected with the constant source of potential in a boundary region. It 
is desirable that it is the same as the potential which constant sources of potential, such as a negative supply 
supplied to the circumference circuits (for example, a scanning-line drive circuit, a data-line drive circuit, etc.) 
for driving the liquid crystal equipment concerned mentioned later as a constant source of potential and a 
positive supply, a touch-down power source, the constant source of potential supplied to a counterelectrode are 
mentioned, and is supplied to electric conduction film 90a of protection-from-light nature. Thereby, auxiliary 
wiring 3b* can function as a part of capacity line 300 in drawing 1 . Moreover, it is also electrically connectable 
with electric conduction film 90a of upper protection-from-light nature through a contact hole 95 in the lower 
part of data-line 6a. Under the present circumstances, connection between auxiliary wiring 3b' through a contact 
hole 95 and electric conduction film 90a of protection-from-light nature may be made to each pixel electrode 9a 
of every, and you may carry out to every two or more pixel electrode 9a. Thus, the capacity line 300 of 
redundant structure can be built by auxiliary wiring 3b f and electric conduction film 90a of protection-from- 
light nature. In addition, when allowances are in a protection-from-light field also with the 1st operation gestalt 
or the 2nd operation gestalt, it cannot be overemphasized that capacity electrode 3b may be installed and 
auxiliary wiring 3b' may be built. 

[0080] Moreover, with the 3rd operation gestalt, as shown in drawing 17 , the place currently formed so that 
junction film 80a f shown with a slash upward slanting to the right may not lap with scanning-line 3a 
superficially differs from the 1st operation gestalt greatly. This can form big storage capacitance on auxiliary 
wiring 3b 1 containing a capacity electrode by forming an interlayer insulation film 81 by thickness lOOnm or 
less, as shown in drawing 18 . That is, the storage capacitance C2 shown in drawing 4 can be increased. In this 
case, since the interlayer insulation film 81 for insulating between scanning-line 3a and junction film 80a 1 is 
thin-film-ized, if junction film 80a 1 is prepared so that it may lap on scanning-line 3 a, parasitic capacitance will 
increase, and a scan signal will be delayed. Moreover, since TFT30 malfunctions under the effect of the 
potential concerning junction film 80a', junction film 80a 1 cannot be prepared near channel field la 1 . However, 
since the interlayer insulation film 81 between semi-conductor layer la and junction film 80a ! can be formed 
very thinly, it does not run through semi-conductor layer la at the time of contact hole 8a puncturing for 
connecting electrically high concentration drain field le of semi-conductor layer la, and junction film 80a\ 
Moreover, there is an advantage which can make very small the diameter of opening of contact hole 8a. 
Furthermore, although electric conduction film 90a of protection-from-light nature must form an interlayer 
insulation film 91 by thickness 500nm or more in order to carry out protection from light on channel field la 1 , 
and the adjoining field and scanning-line 3a, it can form the storage capacitance CI shown in drawing 4 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



8/12/2005 



JP,2001-330857,A [DETAILED DESCRIPTION] 



Page 14 of 17 



between auxiliary wiring 3b' and electric conduction film 90a of protection-from-light nature. 
[0081] (The 4th operation gestalt) The configuration of the liquid crystal equipment which is the 4th operation 
gestalt of the electro-optic device by this invention is explained with reference to drawing 19 R> 9 and drawing 
20 . Drawing 19 is a top view of two or more pixel groups where the TFT array substrate with which the data 
line, the scanning line, a pixel electrode, etc. were formed adjoins each other, and drawing 20 is a sectional view 
in alignment with A-A ! of drawing 19 . In addition, in order to make each class and each part material into the 
magnitude of extent which can be recognized on a drawing, scales are made to have differed for each class or 
every each part material in drawing 20 . The sign same about the same member as the 1st operation gestalt is 
attached, and detailed explanation is omitted. 

[0082] the 4th operation gestalt is shown in drawing 19 — as — a non-opening field — scanning-line 3a and data- 
line 6a are mostly prepared in the core. Semi-conductor layer la is arranged under the data-line 6a so that 
scanning-line 3a may be intersected. As shown in drawing 20 , data-line 6a sets caudad Id of high concentration 
source fields of data-line 6a and semi-conductor layer la, and they are electrically connected through the 
contact hole 5. Moreover, data-line 6a sets caudad high concentration drain field le of semi-conductor layer la, 
and junction film 80a, and they are electrically connected through contact hole 8a. Thus, by arranging semi- 
conductor layer la under the data-line 6a of protection-from-light nature, there is effectiveness which protects 
from the opposite substrate 20 side that the light by which incidence is carried out is irradiated by direct semi- 
conductor layer la. Furthermore, by forming semi-conductor layer la and contact holes 5 and 8a in axial 
symmetry to the center line of the non-opening field of the direction of scanning-line 3 a, and the non-opening 
field of the direction of data-line 6a, since a level difference configuration can be made into bilateral symmetry 
to data-line 6a and the difference of the optical omission by the hand of cut of liquid crystal is lost, it is 
advantageous. 

[0083] Substrate light-shielding film 1 la is formed in the lower part of semi-conductor layer la through the 
substrate insulator layer 12. Substrate light- shielding film 1 la is formed in the shape of a matrix along the 
direction of data-line 6a, and the direction of scanning-line 3a. Semi-conductor layer la is arranged inside 
substrate light-shielding film 11a, and it is effective in the return light from the TFT array substrate 10 side 
preventing direct semi-conductor layer la irradiating. 

[0084] Junction film 80a consists of the electric conduction film containing the polish recon film, a refractory 
metal, etc., is installed by the abbreviation mold for T characters along with scanning-line 3a and data-line 6a 
between the layers of semi-conductor layer la and pixel electrode 9a, and achieves the function as a buffer for 
connecting electrically semi-conductor layer la and pixel electrode 9a. High concentration drain field le of 
semi-conductor layer la and conductive junction film 80a are electrically connected in contact hole 8a, and, 
specifically, junction film 80a and pixel electrode 9a are electrically connected in contact hole 8b. When 
puncturing a deep contact hole to an interlayer insulation film by taking such a configuration, and etch 
selectivity prepares large junction film 80a, risk of running through semi-conductor layer la at the time of 
contact hole puncturing can be avoided. In addition, the same film as junction film 80a may be made to relay 
similarly Id of high concentration source fields of data-line 6a and semi-conductor layer la in the contact hole 5 
for connecting electrically. 

[0085] Moreover, with the 4th operation gestalt, the laminating of the interlayer insulation film 91 is carried out 
to junction film 80a, and electric conduction film 90a of protection-from-light nature is formed on it. Electric 
conduction film 90a of protection-from-light nature is installed in the direction of scanning-line 3 a to the 
outside of an image display field so that junction film 80a may be covered except for contact hole 8b, and 
potential is being fixed by connecting with either constant sources of potential, such as a negative supply 
supplied to a scanning-line drive circuit, a data-line drive circuit, etc., and a positive supply, a touch-down 
power source or the constant source of potential supplied to a counterelectrode electrically. Therefore, junction 
film 80a can be used as one capacity electrode, and the storage capacitance CI which shows electric conduction 
film 90a of protection-from-light nature to drawing 4 and drawing 5 as a capacity electrode of another side can 
be formed. Under the present circumstances, it cannot be overemphasized that an interlayer insulation film 91 
functions as a dielectric film of storage capacitance CI . Here, since the laminating of the interlayer insulation 
film 91 is carried out only in order to form storage capacitance CI, storage capacitance CI can be increased by 
thin-film-izing an interlayer insulation film 91 to the thickness which is not leaked between junction film 80a 
and electric conduction film 90a of protection-from-light nature. Furthermore, with the 4th operation gestalt, 
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since junction film 80a can be installed to the upper part of TFT30 or scanning-line 3a by forming an interlayer 
insulation film 81 thickly, storage capacitance CI can be increased efficiently. Furthermore, with the 4th 
operation gestalt, semi-conductor layer 1 a is installed and the capacity electrode is not formed, the non-opening 
field to which scanning-line 3 a is specified from electric conduction film 90a of protection-from-light nature, or 
substrate light-shielding film 1 la as shown in drawing 1919 since it is not necessary to form the capacity 
electrode and capacity line for forming storage capacitance by the same film as scanning-line 3 a by this — it can 
arrange at the core mostly. Moreover, since semi-conductor layer la which consists of the polish recon film 
does not have to carry out membranous low resistance-ization, it is not necessary to drive an impurity into the 
capacity electrode formation section, and processes can be reduced. 

[0086] forming channel field la' of TFT30 in the intersection of scanning-line 3a and data-line 6a with the 4th 
operation gestalt — the non-opening field of the direction of data-line 6a, and the direction of scanning-line 3a — 
it can prepare in a core mostly. Since this becomes the location where light is the hardest to irradiate to the 
incident light from the opposite substrate 20 side, or the return light from the TFT array substrate 10 side, the 
leakage current of TFT30 by light can be reduced sharply. 

[0087] Furthermore, with the 4th operation gestalt, as shown in drawing 19 , in near channel field la', it has 
devised by forming pattern width of face narrowly in order of electric conduction film 90a of protection-from- 
light nature, junction film 80a, and substrate light-shielding film 1 la, so that incident light may not be irradiated 
by direct substrate light-shielding film 11a. Moreover, by making junction film 80a which consists of polish 
recon film intervene between electric conduction film 90a of protection-from-light nature, and semi-conductor 
layer la, the effectiveness of making the reflected light in a substrate light-shielding film 1 la front face and the 
return light from the TFT array substrate 10 side absorbing can be given, and it is advantageous to lightfastness. 

[0088] Moreover, with the 4th operation gestalt, since a non-opening field can be formed on the TFT array 
substrate 10 by data-line 6a, electric conduction film 90a of protection-from-light nature, substrate light- 
shielding film 11a, etc., it is not necessary to prepare a light-shielding film in the opposite substrate 20. Since 
there is no light-shielding film on the opposite substrate 20 by this even if alignment shifts in case the TFT 
array substrate 10 and the opposite substrate 20 are stuck mechanically, the field (opening field) which light 
penetrates does not change. Since the always stabilized pixel numerical aperture is obtained by this, poor 
equipment can be reduced sharply. 

[0089] (The whole electro-optic device configuration) The whole liquid crystal equipment configuration in each 
operation gestalt constituted as mentioned above is explained with reference to drawing 2121 and drawing 22 . 
In addition, drawing 21 is the top view which looked at the TFT array substrate 1 0 from the opposite substrate 
20 side with each component formed on it, and drawing 22 is the H-H f sectional view of drawing 21 . 
[0090] In drawing 21 , on the TFT array substrate 10 with which a component and wiring were formed, the 
sealant 52 is formed along the edge of the opposite substrate 20, and the frame 53 of the protection-from-light 
nature for specifying the circumference of an image display field is formed in parallel to the inside. This frame 
53 may be formed in the TFT array substrate 10 side like this operation gestalt, and may be prepared in the 
opposite substrate 20 side. The data-line drive circuit 101 and the external circuit connection terminal 102 for 
supplying a picture signal to predetermined timing are prepared in data-line 6a along with one side of the TFT 
array substrate 10, and the scanning-line drive circuit 104 for supplying a scan signal to scanning-line 3 a to 
predetermined timing is established in the field of the outside of a sealant 52 along with two sides which adjoin 
this one side. If delay of the scan signal supplied to scanning-line 3 a does not become a problem, the thing only 
with one side sufficient [ the scanning- line drive circuit 104 ] cannot be overemphasized. Moreover, the data- 
line drive circuit 101 may be arranged on both sides along the side of an image display field. Furthermore, two 
or more wiring 105 for supplying a signal common between the scanning-line drive circuits 104 established in 
the both sides of an image display field is formed in one side in which the TFT array substrate 1 0 remains. 
Moreover, in at least one place of the corner section of the opposite substrate 20, the vertical flow material 1 06 
for taking an electric flow between the TFT array substrate 10 and the opposite substrate 20 is formed. That is, 
the counterelectrode potential impressed from the external circuit connection terminal 102 is supplied to the 
counterelectrode 21 prepared in the opposite substrate 20 through wiring and the vertical flow material 106 
which were prepared in the TFT array substrate 10. And as shown in drawing 22 , the opposite substrate 20 has 
fixed to the TFT array substrate 10 by the sealant 52. In addition, on the TFT array substrate 10, the inspection 
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. circuit for inspecting the quality of the sampling circuit which supplies a picture signal to two or more data-line 

6a to predetermined timing, the precharge circuit which precedes the precharge signal of a predetermined 
voltage level with a picture signal, and supplies it to two or more data-line 6a respectively, and the liquid crystal 
equipment concerned at the manufacture middle or the time of shipment, a defect, etc. in addition to these data- 
line drive circuits 101 and scanning-line drive circuit 104 grade etc. may be formed. Thus, at the process which 
forms TFT30 for controlling pixel electrode 9a, since the data-line drive circuit 101 and the circumference 
circuit of scanning-line drive circuit 1 02 grade can be formed on the same TFT array substrate 1 0, highly 
minute and high-density liquid crystal equipment is realizable with the liquid crystal equipment in this operation 
gestalt. 

[0091] Moreover, you may make it connect with LSI for a drive mounted on the TAB (Tape Automated 
Bonding) substrate instead of forming the data-line drive circuit 101 and the scanning-line drive circuit 104 on 
the TFT array substrate 10 electrically and mechanically through the anisotropy electric conduction film 
prepared in the periphery of the TFT array substrate 10. Furthermore, to the side in which the outgoing radiation 
light of the side in which the incident light of the opposite substrate 20 carries out incidence, and the TFT array 
substrate 10 carries out outgoing radiation, a polarization film, a phase contrast film, a polarizing plate, etc. may 
arrange in a predetermined direction respectively according to the exception of modes of operation, such as TN 
mode, VA (Vertically Aligned) mode, and PDLC (Polymer Dispersed Liquid Crystal) mode, and the no MARI 
White mode / NOMA reeve rack mode. 

[0092] Since the liquid crystal equipment in each operation gestalt explained above is applied to the projector of 
color display, the liquid crystal equipment of three sheets will be respectively used as a light valve for R(red) G 
(green) B (blue), and incidence of the light of each color decomposed through the dichroic mirror for RGB 
color separation will be carried out to each light valve as incident light. Therefore, with each operation gestalt, 
the color filter is not prepared in the opposite substrate 20. However, the color filter of RGB may be formed in 
the predetermined field which counters pixel electrode 9a on the opposite substrate 20 with the protective coat. 
Or it is also possible to form a color filter layer in the bottom of pixel electrode 9a which counters on the TFT 
array substrate 10 at RGB by a color resist etc. If it does in this way, the liquid crystal equipment in each 
operation gestalt is applicable to the liquid crystal equipment for color displays, such as electrochromatic 
display television of a direct viewing type or a reflective mold, besides a projector. Furthermore, a micro lens 
may be formed so that it may correspond 1 pixel on [ one ] the opposite substrate 20. thus, by forming a micro 
lens, the condensing effectiveness of incident light is boiled markedly, it can improve, and bright liquid crystal 
equipment can be realized. Furthermore, the die clo IKKU filter which makes a RGB color using interference of 
light by depositing the interference layer to which the refractive index of many layers is different on the 
opposite substrate 20 again may be formed. According to this opposite substrate with a die clo IKKU filter, the 
brighter liquid crystal equipment for color displays is realizable. 

[0093] In addition, since substrate light-shielding film 11a and electric conduction film 90a of protection-from- 
light nature are prepared on the TFT array substrate 10, incidence of the light is carried out from the TFT array 
substrate 10 side, and it may be made to carry out outgoing radiation, although [ the liquid crystal equipment in 
each operation gestalt explained above ] incidence of the incident light is carried out from the opposite substrate 
20 side as usual from the opposite substrate 20 side. Moreover, it is not necessary to arrange separately the 
polarizing plate with which AR (AntiReflection) coat was carried out for acid resisting for preventing the 
reflection by the side of the rear face of the TFT array substrate 10, or to stick AR film, and only the part can 
reduce ingredient cost, and a contaminant, a blemish, etc. do not drop the yield at the time of polarizing plate 
attachment, and it is very advantageous. Moreover, since lightfastness is excellent, even if it uses the bright 
light source, or it carries out polarization conversion by the polarization beam splitter and it raises efficiency for 
light utilization, image quality degradation of the cross talk by light etc. is not produced. Moreover, in this 
operation gestalt, although electric conduction film 90a is formed by protection-from-light nature, when the film 
of protection-from-light nature is formed in others to the incidence of the light from an opposite substrate side, 
electric conduction film 90a may not be formed by protection-from-light nature. Even when electric conduction 
film 90a does not have protection-from-light nature, according to the configuration of this example, it is 
possible to increase storage capacitance. 

[0094] Moreover, although explained as a switching element prepared in each pixel that it was the poly-Si TFT 
of a forward stagger mold or a coplanar mold, each operation gestalt is effective also to TFT of other formats, 
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such as TFT of a reverse stagger mold, and an amorphous silicon TFT. 

[0095] The electro-optic device of this invention is not restricted to each operation gestalt mentioned above, and 
can be suitably changed in the range which is not contrary to the summary or thought of invention which can be 
read in a claim and the whole specification, and the electro-optic device accompanied by such modification is 
also contained in the technical range of this invention. 

[Translation done.] 
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[Drawing 3] 
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[Drawing 6] 
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[Drawing 20] 
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[The contents of amendment] 

[Title of the Invention] An electro-optic device and a projector 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 
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[The contents of amendment] 

[Claim(s)] 

[Claim 1] 

It is the electro-optic device which has the thin film transistor and pixel electrode which have been arranged on 
a substrate corresponding to the crossover with the scanning line, the data line which intersects said scanning 
line, and said scanning line and said data line, 

The electro-optic device characterized by having the 1 st capacity electrode installed from the drain field of the 
semi-conductor layer of said thin film transistor, the 2nd capacity electrode of the shape of an island by which 
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opposite arrangement was carried out through the gate dielectric film of said thin film transistor at said 1 st 
capacity electrode, and the 1 st electric conduction film electrically connected with said 2nd capacity electrode 
in order to be formed in the upper layer and to make said 2nd capacity electrode into constant potential rather 
than said 2nd capacity electrode. 
[Claim 2] 

Said 1st capacity electrode and said 2nd capacity electrode are an electro-optic device according to claim 1 
characterized by being formed in the direction in which said data line and said scanning line extend. 
[Claim 3] 

Said 1st electric conduction film is an electro-optic device according to claim 1 or 2 characterized by being the 
light-shielding film formed in the direction in which it laps with said 1 st capacity electrode and said 2nd 
capacity electrode, and said data line and said scanning line extend. 
[Claim 4] 

Said 1 st electric conduction film is an electro-optic device given in claim 1 characterized by lapping with said 
data line and having width of face larger than the width of face of said data line thru/or any 1 term of 3. 
[Claim 5] 

Said 1 st electric conduction film is an electro-optic device given in claim 1 characterized by carrying out 
opposite arrangement and forming storage capacitance in the 2nd electric conduction film electrically connected 
to the drain field of said thin film transistor thru/or any 1 term of 4. 
[Claim 6] 

An electro-optic device given in claim 1 characterized by forming a substrate light-shielding film in the lower 
layer of the semi-conductor layer of said thin film transistor thru/or any 1 term of 5. 
[Claim 7] 

Said 1 st electric conduction film is an electro-optic device given in claim 1 characterized by supplying one 
potential of the negative supply of a scanning-line drive circuit or a data-line drive circuit or a positive supply, a 
touch-down power source, and the constant source of potential supplied to the counterelectrode by which 
opposite arrangement is carried out at said pixel electrode thru/or any 1 term of 6. 
[Claim 8] 

The insulator layer under said pixel electrode is an electro-optic device given in claim 1 characterized by 
carrying out flattening by CMP processing thru/or any 1 term of 7. 
[Claim 9] 

The projector characterized by using the electro-optic device of a publication for claim 1 thru/or any 1 term of 7 

as a light valve. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0006 

[Method of Amendment] Modification 

[The contents of amendment] 

[0006] 

[Means for Solving the Problem] 

In order that the electro-optic device of this invention may solve the above-mentioned technical problem, this 
invention is characterized by the electro-optic device which has the thin film transistor and pixel electrode 
which have been arranged on a substrate corresponding to the crossover with the scanning line, the data line 
which intersects said scanning line, and said scanning line and said data line possessing the following. The 1 st 
capacity electrode installed from the drain field of the semi-conductor layer of said thin film transistor The 2nd 
capacity electrode of the shape of an island by which opposite arrangement was carried out through the gate 
dielectric film of said thin film transistor at said 1st capacity electrode The 1st electric conduction film 
electrically connected with said 2nd capacity electrode in order to be formed in the upper layer and to make said 
2nd capacity electrode into constant potential rather than said 2nd capacity electrode 
[Procedure amendment 4] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0007 
[Method of Amendment] Modification 
[The contents of amendment] 
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[0007] 

One mode of the electro-optic device of this invention is characterized by forming said 1st capacity electrode 

and said 2nd capacity electrode in the direction in which said data line and said scanning line extend. 

[Procedure amendment 5] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0008 

[Method of Amendment] Modification 

[The contents of amendment] 

[0008] 

Said 1st electric conduction film laps with said 1st capacity electrode and said 2nd capacity electrode, and one 

mode of the electro-optic device of this invention is characterized by being the light-shielding film formed in 

the direction in which said data line and said scanning line extend. 

[Procedure amendment 6] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0009 

[Method of Amendment] Modification 

[The contents of amendment] 

[0009] 

One mode of the electro-optic device of this invention is characterized by for said 1st electric conduction film 

lapping with said data line, and having width of face larger than the width of face of said data line. 

[Procedure amendment 7] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0010 

[Method of Amendment] Modification 

[The contents of amendment] 

[0010] 

One mode of the electro-optic device of this invention is characterized by forming a substrate light-shielding 

film in the lower layer of the semi-conductor layer of said thin film transistor. 

[Procedure amendment 8] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 001 1 

[Method of Amendment] Modification 

[The contents of amendment] 

[0011] 

As for one mode of the electro-optic device of this invention, one potential of the constant sources of potential 

where said 1st electric conduction film is supplied to the counterelectrode by which opposite arrangement is 

carried out at the negative supply of a scanning-line drive circuit or a data-line drive circuit or a positive supply, 

a touch-down power source, and said pixel electrode is characterized by being supplied. 

[Procedure amendment 9] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0012 

[Method of Amendment] Modification 

[The contents of amendment] 

[0012] 

One mode of the electro-optic device of this invention is characterized by carrying out flattening of the insulator 

layer under said pixel electrode by CMP processing. 

[Procedure amendment 10] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0013 

[Method of Amendment] Deletion 

[The contents of amendment] 

[Procedure amendment 11] 
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[Document to be Amended] Specification 
[Item(s) to be Amended] 0014 
[Method of Amendment] Deletion 
[The contents of amendment] 

[Procedure amendment 12] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0015 
[Method of Amendment] Deletion 
[The contents of amendment] 

[Procedure amendment 13] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0016 
[Method of Amendment] Deletion 
[The contents of amendment] 

[Procedure amendment 14] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0017 
[Method of Amendment] Deletion 
[The contents of amendment] 

[Procedure amendment 15] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0018 
[Method of Amendment] Deletion 
[The contents of amendment] 

[Procedure amendment 1 6] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0019 
[Method of Amendment] Deletion 
[The contents of amendment] 

[Procedure amendment 1 7] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0020 
[Method of Amendment] Deletion 
[The contents of amendment] 

[Procedure amendment 1 8] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0021 
[Method of Amendment] Deletion 
[The contents of amendment] 

[Procedure amendment 19] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0022 
[Method of Amendment] Deletion 
[The contents of amendment] 
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[Procedure amendment 20] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0023 
[Method of Amendment] Deletion 
[The contents of amendment] 

[Procedure amendment 21] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0024 
[Method of Amendment] Deletion 
[The contents of amendment] 

[Procedure amendment 22] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0025 
[Method of Amendment] Deletion 
[The contents of amendment] 

[Procedure amendment 23] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0026 
[Method of Amendment] Deletion 
[The contents of amendment] 

[Procedure amendment 24] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0027 
[Method of Amendment] Deletion 
[The contents of amendment] 

[Procedure amendment 25] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0028 
[Method of Amendment] Deletion 
[The contents of amendment] 

[Procedure amendment 26] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0029 
[Method of Amendment] Deletion 
[The contents of amendment] 

[Procedure amendment 27] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0030 
[Method of Amendment] Deletion 
[The contents of amendment] 

[Procedure amendment 28] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0031 
[Method of Amendment] Deletion 
[The contents of amendment] 

http://www4.ipdl.ndpi. go jp/cgi^^ 8/12/2005 



Page 6 of 6 



[Procedure amendment 29] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0032 
[Method of Amendment] Deletion 
[The contents of amendment] 

[Procedure amendment 30] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0033 
[Method of Amendment] Deletion 
[The contents of amendment] 

[Procedure amendment 31] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0034 
[Method of Amendment] Deletion 
[The contents of amendment] 

[Procedure amendment 32] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0035 
[Method of Amendment] Deletion 
[The contents of amendment] 

[Procedure amendment 33] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0036 
[Method of Amendment] Deletion 
[The contents of amendment] 

[Procedure amendment 34] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0037 
[Method of Amendment] Deletion 
[The contents of amendment] 



[Translation done.] 
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h «J 2x#fc«j££ftfcffla©B»fc:*sttS 
E»t?©5ffiBBrcfc!). B2tt, x-£ 
tlU BlWB»WMI*ftfcTFT7l^B* 

2©A-A' K»-3fc»rBBHT*So H3fcfc^T 

ffiftOBXti. BXMl9afttfBBBS9a«Mfi-r 
5fc46©T F T 3 0^««ftT*»)» Hffft^W^ 
Jn5f-^i6 a#3KT F T 3 OOV-XtWMW 

fc««*nTi^5o x-^«6at;:»tJAtyB®fi^s 

k S2, - \ snB, c<Dtmc!&mkkm&LTi>m 

t>av>U ffifSS-r5}iS(©x-^iS6 a(l±lc»L 
F T 3 0©y- MCj£*»3 ajVB«Wfc»««nTiS 
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0. mi£<D*'{S.>?X\ j£3S«3at^JEfl^G 1, 
)S£ttTV5o ®-^1S9att, TFT30cOFU'T> 

f t 3 o*-«WH£t**0;w vf-iHuac kK± 

0, r-*«6afr&m£ft*B«M»S K S2, 
S n*m^©^l'5>yT*ef B3ittffi9 a 

£ft LTBftfc* t ii $ ftfcflfifc U^;KO@»ffl# S 

1 . s 2, s nti, (»a-r«) tcjfM? 

So m&IA. WfiP£ttSSEl^;l/K:<fcO*H 1 &£©iB 

fc, B*tt^9a tftfi*SfccDfg{c}M£ttSj$ B B B § 
ffii:M?iJic*«Sfi7 o*tt»rr*. 8«g»7 OJi, 

^«fu^*s^nfc§«*»3 o o tmmiicmffiznrc 
cnwm&mi oic^o, 0"ixtfsi^aiS9 a©fflE 

14, V-XBffibWinStifcBMBJ: 0 1 3ffifefti,^ra 

[0 0 4 2] ^2KfefT, ?&P B gB<DTFT7lM'S 
tE±t»4. v h "J ^X«(cffiftoam«HlR«S9 a 

G£tftflUc£9Bft«fflili9 a 1 tf^ftT^S) A'» 
It^nTfeO, BBBB9 a<D««<0*W»«:S*ra-3T 
f-^l6a, *B«3aa«Rtt&ftT^*o ¥*{*Jf 

laO^m/MWla" (H*^T»)0»»OS 
«) K«rt-r*J:3lc*JEll3a««B«nT*»), £ 
3«3a«y-h*ffii:LT«te-r5. CC^^JC, it 
SE»3ai:f*-#»6afciW!ai-r*Wlflctt*'*, ^ 
+ *;MB« 1 a ' tc^gjg 3 a ©HMW- h Wf t L 
Ttt|fi]KB£ttfcT F T3 Otf^ttetVTVSo BiW 
I9a(i, 4>H*<K7«S>MUl8 0a«ttitKLT, 
3y*?h*-;U8a&08b«ftLT¥*fMl a© 

o vicmMewcs^sn-cv s 0 r-* 

$6 at*, bts-)l5^-ftLX^<)i/0^ym 
VffrttZ,*mttm\ a©3 5»iS©V-X»*fc*« 

[0 0 4 3] ^»f*ffl 1 afrSSSLfcSBBS 

fr64S§iti3b (Sf3gfi«£) £tBttT&& 
v. CfUCkD, SllcfcttSSfllgB 7 0 ©'>*<£ 
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[0 0 4 4] SIC, H2K*5t/>T*iHT^Lfc^{Ct4 
j£SiiS3 alc&oTTFT3 0©T§l£iIS<fc-5 

it. rmmftm 1 1 a a, '>* < 1 1 t f t©?-+* 

iWMl a' RtfSK*+iM/««l a* tV-XRtf 
K U-r" t ©8£Si«£ T F T 7 Uf'SfiM* 6ft 
T*4«5ffififcRW-6ftT^4o ££$3 a© 
jfrflfciB-aTBllSBSa atfvHJ^XWcjgfig^nfc 
B»B*Bttfr6*©BHlcJiEH*n, HfflBHfcTJE 
10 Sfiiig tlg^-rs<k -5 tcT 5 tfiv>» C©<fc?{c, TKfi 

F T 3 0 ©i?®)ft£l?i <* C t T* f So £Bffi£ t LX 

tlli. j£B«3afc0«&Sft*j£B«50*7b'^MC 
LTfc<Ct^StLV\ cntit), j£«i&83afc© 

20 0^SttS£4M#©j§ga«fci;S<:fcy:«fcA,i!* 

[0 0 4 5] *HflBBftT?a:ftfc:, 0*£±Jb<D©f4$i 
T?^Lfc««lC, iiTtttcO^flM (SlSfi««) 9 0 
aA'MSntl^. jg7tttOSS«IS9 0a{4, ^Si^ 
3 a aOP^©S^tcJ15fi)c$nTfeO, n> 

* ^ h 5 SO'n > ^ * h 8 b <DBi&m®* 

x-^^6a^SSl3a*<OE«St>*TFT3 

tSfci6, T F T 7 WifilT'CSmit 5 C t 
30 *<T*f?5o Sfcx it7iett(D^««9 0a{4, il^3a 

<D^Kr'aoTB(ia^ffl«^6 ; e©^ffl(c5i^L, m 

*) , ilTtlt©^®^ 90attil KH5t*3Sfttt 3 0 0 
9 5mtiSIS3a i:BI-lllfr6ft*$»tS3 b 

t»«-rsci:tj:o. %wiSL*mt2>ctx\ mm. 
40 zmmm&KimzftzmM. TEWHmw&msi. 

[0 0 4 6] ^t03©irffiB{c^tJ:3Jc, *H» 

stc«(t%ftA%H(4. a«o-OT*««-r saw* t 

FT7WIfil0L cin(Cttlfi]Eg2tt£a$?**t 
|SlS«2 0t%<ix.TV^o TFTTU-rSffil 0J4, 

* , Wl^lSffi 2 0 tt, gliTL \i iSv XSS^EHSfi** 
6*S 0 TFT7WS1S1 0(C«, ITOS*ifO 

50 aW««ttM^&4:2B]R«&9a«<S(t&nT430. 
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iStsraSl 5 OfC T N (Twisted Nematic) fflES**ffll/^S 

[0 0 4 7] (fifi, »(6ia«2 0tCtt, fOMKIo 
T I T0«ftH©aW»*ttlBA^4S«lRl«S2 1 # 

■f5o 

[0 0 4 8] StC, TFT30fc*t|prf5(&BtCi3^ 
T, TFT7WSfil0i;TFT30t©»i, T 
HKlttBl 1 a*<^tt6*lT^5„ THfiilftJSl 1 a 

ti, t$>WM7.-4 v ^yfmm f t 3 0©?-+ 

*;WSttla' Rtf SK* + 1 a' hy-XR 

t>\ *+*;i/««i a' *f>*©»««*t!aw*n*<: 

JtJBl 1 atLTit »$L<ttT i &9» , C r 
(fnA) , W (^Wf» , Ta UtyjtjH,) , 

mo oeu^xy) atfpb (la) aHo^aBiftunii 

Ilia ©glStc # U U n > m<OfcM K±m* Bf& L 
TtgV'o TFT7WIS1 0«Jfre><DR#fft 

WSV^iCtt, TiffiUtH 1 1 afc#'JS/'j3>I 

i azmm-rtus, mm. v-vmmzmzm^ 

it5S5SffiatcJ:»), TMftlil 1 afctttBSftfc?) 
HI la*, *3©t«3aOT^*aK^«»3a{i:» 
if-f S6 alcfD^TMlcMLTt.IOL, isEl/> 
/iJtbT&&i->ci:l;*m-3 3;T'fc£(,\, c©<fc?{cTtf!!iI 

ia*, mmcB&tni£ Twrnxm 1 laic* 

tt^KS SfcttT'SKTMftJIl 1 a^Sicffifimik 
[0 0 4 9] $fc, TWftlSl lafcTFT30i© 
1 2 fi, T F T 3 0£ttU£-f £¥*ttfl 1 a *Tflfii§ft 

mi i a^^mM^t^-rsfctotc^t^nstoT' 

SfC, ""FUMfelilll 2(i, TF TTls^mW. 1 0 
©£BlCJBfiE£tl5 TFT30©fci&©T 
«fiHfcLT<0«fl&*fctr*S. HIS, TFTTWStR 
1 OOBffiCBFBtffcJBttSJSn*, DtiMUcjWSh 

^T-T f t 3 oo#Mk*R«±-r5«fti%wrs. T 

3M68W12W:, W*Jf, NSG (/>K-^hv"J^ 
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-h#5X) , PSG (yyS"J*-h#5X) , BS 
G (tfnyi/'j^-r-tf^X) , BPSG (tfnyyy 

Hi 2fc<k0, TmmXm \ l a^TFT30f^ 
I" S*»**^tK <* C i: T* # So 

[0050] Mt*nsijg«T-«, Tifitemii 2±t 

JfM£ft£T F T 3 0(4, L DD (Lightly Doped Drai 
n)fl|j§**r LT*5») , fiflRtftfU 'J n 
10 Wttm 1 ait j£2t*l3 afr6©«lfUC£9?-**;l/tf 
«J«SftS^+*;WB«l a' fcttA/ZHfiBfiV-XS 

*i batffi«fiKu-c>*«i c^tJti, fgiis 
v-xb« i b fcttKaisy-^«« i d tmmztu 

imm K y^iS? 1 c tcttSSitlS K W y«« l e # 
8MS£ttT(,->3„ CKOiolC, TFT30*LDD»JI 
T-ffMI-^Cttc «fc»K TFT3 0©:i-:7B$fc:*5tt5D 

Sdfc^T'fSc *fc, TFT3 0&, ffi«gV-X« 

« i bsmsiss vi^omm 1 c te^ftofisa* 

aO-»?*4y- hWi*^X*i: LTK»S-Z??*fi 

**iTSii*, sa«E*wt*iisy-x««i dRtf 

[005 1] 1 a ±{C(i 1 0 0 n mJ-XTO»» 

•j •> u n y k* iooo sw±o*ffl-pitf b-r * c t ic 

C V D (Chemical Vapor Dep 
30 osition) «fc«kO«lfiLTta^o y-Mft»»2± 

ta, w*tfp (uy) jwsi&sftfcffissifttfys/ 

'J =i y«T*»lSSftfci£«B 3 a *I2@ L, 1 
a i:«4ofc»#©j£*«3 a^y- h«Sfc LT«t6 

[0 0 5 2] 1 alicMLfty- h^«2 

Rtfi&S83a±fc. CVDHt«tf?HF H %^8 1* 
*» b> ia^S K W y^« 1 e OBfSBBftfc^T, 
y-Mft8W2StfHIBI«»«8 1 tJtUny^^h 
*-;l/8 a^JfTSo c©3^^h*-;l/8 a*^> 

40 LrataaKH'yfwwi e tmm&ofmms o a* 
i . jiHi&ftK 4 , mmrnrn i immnztu 

JHffllMSIHfe:WLT*«ai8 0a ffi2§ltl) ©3t 
h*-;l/8 b%Bfl?ffSo COny^? 
^ h*-/l/8 b*^rLT*^8 0 ai:iS^«@9 a* 
im^tcS^-TSo CCD^ot, *8l«8 0a(i:, 
ftl 1 a t®^a<i9 a t*«^Wfci$lsi-r5fci6cD* 
W^ll)ifcLT«fi|-rs„ C0*«il8 0aicj:»), B 
iffi9 a *»6*»(*B 1 a ST'Og^HaBK** LT, 
50 -^tcny^^h*-;l/%M?Lbft<Tt>^^cto, 9J 



(7) 
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*wr 5 o n mmttimcm^m»<D¥*M*ia i a ©^ 

h*-;l/8 afttf 8 b*JBfiM-*B*ff'h*< 

T8F«yfca&, *0#£ttBBHP**JM>fc'). mm® 

TflSatitlH 1 1 a fcPttfc, T i . Cr, W, T a , M 
o St>" P b it E <D^mWitmm!5&m*'Pit < t fc-o 
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ff, «^flSfcbTt®^f5Ck*<T'f 5o Mt, X<y 
^•V^FtCfcntSS«?lt^S5^fci6, cfttB8 0 a zm 
;Uf5 0nm8B©«»T?*J«LTfc» 3V**F*- 
;U8 b<OM7LI9lc<fiBB8 0 a*8* ftttSCttifc 

Sfc, ££B3a£iWHi8 0a*l^?£fca64> 
BHBBB 8 1 £ T F T 3 0 <DX^ y *V7mf?lC%W 

^J^tf 5 0 0 n mtt±©!tJ»T?»l«-rn 
ff , $B£ 80a(iTFT30 3 a ±t¥ffiW 

f-^S6 a OTOT'IOT F T 3 0 Wt5¥ift 20 
Hi a<OiSjST'ji7tT-^5fci6, *+iM/fl«l a' V 

*-0»SB«?;fcSffi;fiSy-x«« i bRtfttBBK 

6 a «ic J: OfiWSnfcaSJt*'BiWSftS C £#&t,\, 
CfUCi'K TFT30O*7^ffc:*5ltS>J— J'Sft* 

[0 0 5 3] *H)SS^T'(i, ltc03K^-rj:9fe:, 

fp-*Kffil8 0 a±(c«(| J TOJi^9 1 £:OLT3gfttt<D3i* 
H9 0 a£JfMLT^S„ S%&4)&BB9 0 a 14, tf 30 
aLfc<fc3tC3y^^h*-;b5SD'8 b£KK#MP 

sfc, a^tt<D#*^9 

0 a 1 \cmZ>®WLm 00 t LTBBtSC 
Vtitttb. ®W.m9 0 a t>f«^8 0 a fcOBTfBB 

*&mun 9 1 ttmm&mt irmm^m 7 0 ©'>& < 1 & 

StLTimtZ<DV3bSo tks TFT3 0%«J«1- 
S^apftJi 1 aOS}fiT'fp8l)l8 0 aStf»}fctt©»B 
fl!9 0 a<D2lT*jg7lcT*tS„ CftfciO, TFT 30 40 

ffifflSnSBBBBtettfcTfctffiJT**,, ilft14©g 
BB9Oa0*tH«\ T«ttHl 1 afeS^tt^BIg 
80ai:|HHiK, Ti, Cr, W, Ta, Mo&tfPb 

itz<D^mwitWim&£m*'pit< tt>--?n&. &m 

^O4 0 0gJiLh©ffiraMSA^t)oTl/''n{f, StCfg 50 
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£tf[&A 1 (7;U5X<j7iO 

j&BfUlM K*ft»SBJfctt<0«B*9 OaSMtS 
CfctfT'tSc C©£5(c:§«$3 0 0%*fc3iE)fctt 
0*SS9 0 a^r-^^6 aCDWHtlSICA 1 T'JBJK 

-r^cttcttj, 8i«3oo©a«t*i8e*o# , j^u 

3 V^tCtt^T 2 ~ 3tiftt<D<gj«*03 C T*£3„ 

[0054] sfc, mm.o)mm.Wk9 o a «&@f?tm*i 

9 agfcrny^ h*-;l/9 5£:OLT, iii3ai: 
l^-Hfr&£5SBWi3 b tWU&Hc&mtZZi lc 
LTtfi^o cnt<fcf), §i«i3b(iMtt(0#t 
H9 0afcl^i;Safi[tcHS-r5Ci:/)<T*t5o Lfctf 
ot, gM£3bfc¥£Wll aOBSfiHK^ 
« 1 e fcB*Wfc»««nfc*B»8 0 a fc©MT\ B 
HttBffi 8 1 £f£Stt§ifc LTSaSS 7 0 ©'>4 < fc 

BBS 3 b t¥W&m 1 a ©igiiJg F vfm. 1 e ^ 
6SR*ftfc8B*ffl f fc©^T% y-H6B«2* 

^«<*)M t l t c <o««tc t mmmm i o < 1 1 

9 5tt, T-i'BeaOT^rKTBBB.-rSiofcL/v 7* 
-*«6 afc»oT»»t*BBB«9 at«*l«ftfc 
^*<*» 1 a i:^-*^ a t«:mMW(cS^-r§fc*!) 
©ra:/** h*-;l/5t0iSjfitcT, B^tcS^-TSi: 
COi^ftSfiE^n^ f-^i6a<OTSt 

[0 0 5 5] 0 4 K, *^)5g^O?S B B B gg^<ifi!c-r5 

ll aOBBKFU^XHKl e i:+«l^8 0 a&OB 
«SS9a^SMWtc«iKb, -7?, ji^14©^»^9 

0 a i:gSS<S3 b^BaWfcg«1-5 0 jg^14co^« 

tB«tTjeB(a»i:»BStiT^So TflBBMW 

1 1 a i:iBJWtO*BB9 0 a*BaWKBttLTfefi 
i\ cft6©«BB*B*£fc-&Si:f:lcJ:t>, SSW 

omwm 9 0a, gsais 3 b ^xsrmmytm 1 1 a <d 
mmm<Dmmicmm&mzftLzm®& f u-f 

1 efr&BRSnfcSBB&l f. *«^8 0aSt>*li 
«ttS9 aSr^-rscfcA^(cftS„ 

[0 0 5 6] ^»W(C, B20MB-r«BBBO?BB 
{cfcv^T, £eD««Jcg«§B#JgfigSftTo->'5;fr£0 
5^e>B9(c^-r„ iSi, B2RQFB5fr6B9©®Rtt 

[0 0 5 7] B5tt, B^ttOBBB9 0a2:(fBB8 

0 a t<DmicBi&-$nz% 1 s*^ac 1 *^lti/> 



(8) 
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'^yj'ywffii&tfmmcm i wmnmc i tfB&zti 



3 b^lgttS^it&te, ^Kg««S3 b t&K&(Dm 
fca, ig$S©$ a B B gB©iIiltP^p*©i6]±^$jmt:K 

«i:TtWflT'fe5o HHttt»S9 1 ttt, IKfcBWS 
5o tfc, *«M8 0a*#'J2/U=i>«IT*}BfliL. M 

flWW* c f: t * 0 , JHWNMHM 9 l 'J > 'J n >§i 

[0 0 5 8] &K@6tt, *t»!8 0 a fcgM®3 b 

IftitLT, SP H %iS^8 lfcffl^So ?DXA7f 
>yo««*«HIRlcS2*«FgJiC 2««}gj«*n*ffi« 
■P*So S«ttS3 b(i, ¥«fM 1 a £4<IR§t8 0 a 
£mmWK&lrcf Sfci6©:3:/#? K-fc-^8 a ©USE 
T\ *B*»K»KLT«»), 3>#£b*-;l/9 5K 
T±7j0»Jttt©*MMl9 0 a fcMJRWfcSttSllS. 
H6(C^«k5(C, «»t«3b*T*Sfc»«-t* 

s»*Wfc:a2*«[s«c2*}g*s-pts. muses 
bis i tit, mm*mmmv>mm.mmv>is> 

«3ai:|B|-|||T**lSLT^5fcft, 

JB«-rs*«J:»3t/h«<ft4. Sfc, W8 0af 
l a' &tf*0»««**aft1-*»*fc: 
tt. T F T 3 0©^iW£K<*fc*KBfflt6IWi8 1 © 
mmit 5 0 0 n m W±&gfc C tfr<b, Iff 2 C 
2«!jl2g*8§»C 1 £tf-eettlr\ 
[0 0 5 9] H7tt, §«mS3 bfcgBWIl ft© 
P B 1f<:ffM£ft£gi3§»gfiC 3£7pLT^& 0 K*<* 
HtLT. y-Mfeig«2*ffl^5o 
©^^^KS3S«g»C 3A^Brt**l5fi«T-* 
So y- h&ISli 2 «Mi$©<J: •? K, 10 0 os«±© 

JBritSnSo LfctfoT> 3f3g«gttC3*JMT*£ 
3E«fil2 6©!f?2gfflg:lC 2£flMT51£#i:(Ji: 
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fuZ&toibto^ IS3g«i£flC3{=:Sfl2g»g«C 
2«fc9*t<fgfi£-f££:i:#T*f??>o Sfc, ^1113 
b fc±Soa3ttt<D*«Bl9 0 a *««WK»ttt*fc 
ot>©3>^^ h*-;l/9 5©JgfiJc^ia©T#K&gS3S 

[0060] sk, 08K7n-r«fc5K, §sm«i 1 ft 

Tm&%m 1 1 a & Q|||lCfc$4*ftgftC 
5CfctfT*#S 0 ^Sf*MtLT, Ttt!*&*i§il 2£ffl 
t^So ^oXM-vf-yy©^ig?*^Km4«ifflg»C 
4 A<*JS**151B«T»*. Tttt&IHB 1 2% 5 0 0 n 

jCCIK 1 1 a ©^i6tifi-c5< fcfe, T F T 3 OtfTil 

ytmi i aoafflKcfcoT^iiffbTLs-po 

mmmm\ f fcTMftHl l a*«FSWK!IT«fc?. 
tI«©Titi!lfe*i§i 1 2%SlR«fc:»iMtUTa4*8IS 
fiC 4£if*£-££J:5KLTt>fit\, 

[006 1] KK, @9fc7n-fck-?K, HiS««9 a£ 
jfctttOHWi 9 0 a i: ©IB t felB 5 g«g« C 5 
fiEt-^CtA^T'tSo Kttftftt^LT. !RS*eSi§i4R 

"i5*«s«c5««}g«sns«B«-e*5o i 



50 



MS)i4SO : Bratt!^«7tLT{i, »IJjl(f % NSG, P 
SG, BSC, BP SGftt©S5l6MM4*7XX(i, 8 

*«6atiBmi»6«il4±fcJBfi8SnSft«>, 
9 a tr"-^«6 a fc©Bt<ti:S*^S«fc«J: 
Bfll*^fc-r 4 ft*. HPi^iSBM 7 %<P < 

*^Kfi^5S«g»c5*misa!gac hjh 

[0 0 6 2] COidfc, **«ifl5SI©fS B B B SB^ S 
*»S«C5$-e5JHfr5*5Xiry*£!©*J|S«7 

o^fig-rsctA^T't-So cmc<fc»?, sasa^fig 
«, fct,^ i s«sac i wmf&X'tniSBL^\ 

«SMli3b*»*1-*CfcS»1»#*<Tfe, *SjSS 
«»©«JfiK *ntf» 1 SfflgfiC 1 ©!M{*JSiT-&S 
SNI«&«St9 1 ^f»Sft-r5CfcT'+^^S»g«7 0 

tf, a«tt£i&B©BHfc*ofcttttli:»LT, II IS 
ffigfflC l A>?>^ 5 Sfllgffl C 5 1 T*©S«gfi©*A^ 

[0 0 6 3] »tf03Kjjrf ASK, -r-^li6a(i, 
jf^tt©^IS« 9 0 a J: 0 ±^©lHI6ig^ 4 ±t«* 
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mr$mmm8 1, am&&m9 immmmmmKom 

S@mtcny^^ h*->l/5*IJII?lU con;/*?h 
*-;!/ 5 £ft LT¥£ftH 1 a OBitfi F 1 
e fc^acWtefcaSttTX-'So £»C f-^86a(il 

[0064] cct', ^mmMmom^msx-it^ r- 

^86atMT, jg7t14©W®!l9 0 a^lCtDlffl 

fcfi. 0 1 OlCjf.-f J;-5fc, SSSWI9 a(cS&3«k-? 
lcm%&<Dmwm 9 0 a U f- + *;14a« l a • 

Kl 6 a fc*ttT»ft1W**aE£-r S&gtfft < « 0 . r- 
-*»6 a &BX«89 a fc«MWUHl7«^LTfiA 

m&zt , a*m@ 9 a (DMimmc j- 20 

aUtotfT*1S<c&tfttb\, <IU i8tttt©S*«l»9 
0att-r-*«6a<fc0T^fe:JB«Sn4OT, T-* 
J&6 a fc¥3g{*H 1 afc^MWKl&R-f Sfci&Oriy* 
* h*-;l/5*JBJ5K-r5SBgEttajtT*tfti/\ *CT\ 

■am 9 a fcHn5atas<fc?fc«£fcf6j«-rfttfa 

pH^c 1 a' OjSjfilcfcSi:, jIftt£©aMll9 0aT*?- 
+ *;MR«l a' #ifi*+»tjB*T*a<*Sfci6» 

atcja-3Tf-V*;l^*Sl a 1 ft»6aS"»5 
#fi{c8i&LTt>HP>igffi£l/\ ) **ffi»ffiT*«:. CO 
J: 5 3 v * * l» *-;!/ 5 ©AM mm*®® LXt>*® 
I80a i:ig^tt©«a^9 0 a fcOBKMJniS 
I««§iiC ltigftLfc^il^fiJj&WfcSo Sfc, 

myt&ommm 90a «. wsoat s^ttn 9 a 

fc£SM^c&ii"f 5/-c&<D3>#* h*-;I/8 bOJg 

mmmic tsw-s cttfxzz^rztb. c (ommit<pm 

H8 0aT*SttTftfcf&l/\, fcU «8 0a^'J 
->U3>«!^ojtaiBttoJB-ejBtf-r5«^fc:ti. Ttffi 40 
ffittffil 1 alCTJgftLT&^b&t,^ COB. 
? F*-;V8 bOflMM««. ^-v^l/^l a' fr6 
l^ttSJ^lCLfc^tf&K 0 1 ot^-r^-stc. $ 

tt^-jicttuf. A«jt*«T«a3t« i i awaits 
ftTt. a* immtzci:tf%:<mi 

zrz, mmv>®f$.*T-zm aicKLx%m 

^<Da^HHO<gT%tB< C fc^ft^o 50 
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[0 0 6 5] COJ^lC, TFT7U 

a 3 fcs«t J: -3 e. ttfigfi 2 0 lcXftK*Rt*«£K 
tf&<£5. Lfti , ot> TFT7Wlfil Ofcflfa 
»S2 0*«tSWtKi0^b*SISfc, 75>f*>'F*< 

[0 0 6 6] tfc, :**fi&g&J;:J:£i«JlgB{i. A*f 

T?#So ?CT*> 01 l4#ILTKflti. SI 1 
(1) it. 0 2fc*5lt£> B-B' fcjBofcMBBre, 

011 (2) fctftJfccDlSigfc^LT^So H. HI 1 
(1) SD* (2) E*5(,->Tfi, Pi CART'S LTC^o 
[006 7] Hfiic. ¥W»M l a Of-+ *;MW«f*iS 

It^raWSnSfc, TFT30<D*7^Ftt3^T, ft 

CT*. ***g}g^T*(i, 011 (1) fC7jrfJ:5K. X 
»tt L 1 1» LTtt»ttttOi?«K 9 0a T F 

TT-b-TSffi 1 0#Afr&OKM3fcL 2{c»LT(iT* 
MftHl 1 a*»tf*C4:tJ:«), ^*H1 a^dTt 

LT. SS+7tL 2& 1 0 0»© 1 VLTOXMLfrtiUfttZ 
nft^fc«>, ^+?-;l/^&t) :; E-(DjfiS^tcfcv^TA 
S+TtL 1 %jg^-r5fcl6<Dji^tt©»aS9 0 aOHW 
lOW. T«S1 1 aO*IW2<fc»)g<*S«k3 

t^TlMl 1 atf£tttt®inH9 0a«tt&tfl 
SftV^dteflgtfSnTl^*. BK» ^*<*ll a OB 
W 3 tif-+ */H««Rtf *Oifitt*«t*^TTaJiB)t 
flgl 1 aO*BW2J:0tS<**«fcat«lJ«t*o BP 

9 L -V^ffi«Rt>* ; eOjaSM^TFT7b-l'S« 
MA>6ATTiiaXH 1 1 a fciOHt>nTi^. CO 

toTAW^nfctLTt. ¥jS*ll a'N^IiJit-r 

tt, Ji^ttOj9S^9 0 a^x-^^6 a t¥H{*H 1 
aOBHtJB^-rscfcWT'tSfcft, 011 (2) tc 
*-TfieiE«l|0«k? tr-^«6 a T** + *;lHH«*aBfc 

T. A^L lOAWftatJ^-rsv-^y^^T* 

s 0 ant. A$t?u i a. ¥««jb i afcMMuren 

SCi:(i¥^«:ll aO*W3*«. MiLCdT 1 /imt®^ 
Ci:*^, ***)*A6ti*(r>. ¥WftJll a 

OT^tRWenfcTJfiXJtill 1 aK8M*«nfc««« 

ct*. 0i i ict5tt§ ( i ) ^mmmmRu C2> ae* 
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micTjk-rrtmwm 1 1 a<Dmimuw2tt2><> s 

ojgiuig o acdfc, ft&flJJcfcttSx-^e a© 
WfcHUWl fc-TS. *£flBB»T*tt. Tttffll 1 
a £S%&4)W|]B!9 0 a(D)lH8E(8%D 1 fc 
ttJkmtt. T«ft§tl 1 a a*T*©SH 

I 1 ai:T-**6aST?01IBE»*D2i:T* 
t. D 1 > D 2 <Dffl%\Ci'j.%> 0 Ltcft-oX. AfcfftL 1 

ffM<OW?-i?>tf&ZC£lC%Z 0 ID'S, 
»fcfctt*A*MfiL HD?-»ftMR 1 fcU fit* 
fWfcfcttSAWifcL 1 07-: l/yftmZR 2 fc-TSfc, 
R I >R 2<DMmcrj;Z> 0 cOtS*3^6. *HffiJBffi<D 

[0 0 6 8] Sfc, *Sl»f«0& B B B gBT'fi, 

*;l^«&t/*©ifi8£«fcfc^TT-*8 6 a ©«W 
4 %iifttt<Dtittli 9 0 a <D*BW l <£ 0 1 JS < 1 3 C fc 
tfT'tSo BP-£, Wl>W4«IC%*) < f-fr*/M5l 
WBWf-OififcWBtefe^T, T-2iS£ 6 a#i»tttt<D 
jS«H9 0 a£«&ffl£&l,\J;9R:fgj££ftT^S < , C 

l a lC|8#t£n3©£*$Kro<*C fctfT-i* 30 

*Wm<onW* 9 0a T'WVLt Z £ 1 1 pT(HT?*S. 
[0 0 6 9] MIC. *^»^<D?« B B aSgT'l±, »ttt 
<0»«I1 9 0 a ©T^JC *«H 8 0 a £nMf 5 £ t 6 
n!ffi*Cf:^6, C<7>4>8IJS8 0 a 1 a 

j&itjfi-eaje-rsci:^*. *jttt>WHj±-r*. £<o 

4>tltm 8 0a cD©£ilft14<DjgSli 90a <0<gW 
l fcSfflHJttte-f it, SfcifttettrttKS:*. gifc, 7j 40 
tf- T FT7 1 0 (Mfr 5»fi«JI6 L 2 A»S 

mt LTRmtZfctb, x-^^6 aOTTiT'Sftf^n 

friift#4^wii atBgwstissn^orc*^ * 
mmmmr'it^mm8 b a ->>j 3 v^igssta 

fSM^-Sil t^T'tv <5J6>T F T 3 0<DU~{'»CJ:3B 
8 0 a*ttg«W;B-PiBi«t4C ttciO, jgftttcDg 50 
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WS9 0attr-*«6afcHi;KE»4A l£'>£< 

±05»as*S1-«»S»*OA l 
fcKT?, -r-^SS 6 a S«7t140*mM 9 0a ^JgfiJc 
t&£ttmmz.1Z%>tztb, AM§f-$|g6aM 
«ftttO»«»9 0aTS«S*, ffi| B £B4)igft±£ 

[0 0 7 0] ttJtWWUfc*jiaWBilt*j^T, BUS* 
a9aTO*IBBBjHW7 0«ffi*¥ffl<bLTC>S. Ctl 

*DS0G (Silicon On glass) f&%X\£>a-*-U: 
T^tJLTfcfi^U CMP®m*mt£tlC&K>, ¥ 

[0071] (m 2 ntt«no *5iwcoaM^^^g<o 

[0 0 7 2] «M)t^SHO-0IJT$S^ B s B gfi(i, - 

*»W<D^2l|jSffi^»c0r« B B B gHT«, 01 2 
fc^-T J: i lc%&m 3 a «fcSSfc*^SB«<t#OS 
ft^SKL, MfC cntcftpxT 1 7^-71/ K«(CB^ 

3a«JtB«®#©«tt*SlES*S*l^ *US3a 

B(ifi^^stiAsn§/c46, ^g-r§@«aii9 an 
B*««}*<»*a*n*fc«>, wmzwmmm an 

0 0*^CSo 

[0 0 7 3] fCT\ il 2{C«ttSf r i'X^y^->/ 

a y 4 o Odfi^^^/jNKtcaixSfc^fc, *ftw 

<owi2mmBmT'!,t. mi 3tc^-r*-5K, tfttu 
i's«©fflf»«s-r5«a©BjRsa, *±*»oo*hsb 

igEgPtfc^T, TFT71/^Sil0CSLTil0' 
^fl5fiKL, x-^^e aHOE^T F T 3 O^rgp^W 

•r*7«f>^j8ia**aio^T*fT^»^ti4, nam 

i^(c^Lfc^Sid3a©^(Ciil 0' *»»t4V^J:^ 
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[00 7 4] m 1 4(4, H 1 30A-A' icftofcBE 
0*^o Hi 4IC^-Tcfc3lC, TFT3 0VS«§a 
7 0^fl5^-r«MS[<OTFT7L/l'StRl OfcBl 0' 

^jfM^-scttcj:*), mmm®9 aikv&fami 6* 

(2f£¥lltcflM-f£>CfctfT*t3„ ffll 0' 

^•>yt«k«3SSfc:JB«T#So Sfc, iSlO 1 ©«|g 10 
cDx-^-ftafiK^xyf-yySHf^x-y hx-yf- 

> yi£#B$-f 5 c f: t <k *) tB« SJIJ-r •§> c t tfT* £ 

50 *fc, it i o* zwMLT<D¥-mmm\ o' om 
Z(Dfflmi*wm&%.z>t>\ K-^x-yf-vyoBwss 

«MUS*-«ttffl-&1*fc¥aft:^*S-P* SOT, »v 

[0 0 7 5] H l 5«, 0 l 3CB-B' 20 
HT\ Hi 2{CfeV>TX7j|fi]tffiB?S1-51i^aS9 a 
ffl©Brffi*ji*^-r o C©<fc?{c, T F T7WStS 1 

otcjgio' ^jfM-rsctT', T-zmeanBi&ffi 

«*Ktf^£fc¥fflfl:*5i:fca«T?£5. »IC, Hi 3 
lc^t<t5tr-*J86 a tc&oT^ \±y>f%mt%m 
&tc, a^tf^£ftT^£B$fifflii>j£i; 

J;3Sit'f-< X* U 1/ 3 >*^£-T S C It 

[0 0 7 6] Hi 6ti. HI 30C-C 30 
BT», HI 2lCfc^TY?j|qUCffl&grfSBflt*1i9a 

Mo«fffi««a*^-ro coflwn?ti, rb-tsbbbs 

9 a ffl©*Bfc«J: SBftOr-f X ? U *-S/ a 

tztztb, hi 6tc^-rj:afc, mmzmmwm a 

&«J:5£, B*«3a®B««Bfc:*4TFT7l/'l'» 

51 OJcBi 0' %Jg$Lfti,\fc9(c-rs 0 cftlcj: 
0, fBB«^*BB«B9al«T*BWa<£i;Tt>, 

s*2 ot»*j6nfcWiRi*«2 1 tmmm®9 a t<o 

U *-S/g y£{g»-r5#g#ft^fca&, -y 
7ffl (Dm&ffl%^-k)l%v -y 7» MPBftlC ft 3 ^ o 

[00 7 7] CCDJ;-5tC, *58flCDB2B«B88T?ti:» 
TFT7Wg«l 0±{il3il 0' *BBU *<D*1C 
KB^B^fcStfSt & 6 V Hig|5#fityC mtb&ts C t 
#T* % &<DT\ CMP ®M<D <k 9 ££££ LsWBfcT* 
*4^»fci:It«LT» Sicil^P^ftil^exfcm 50 
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Cfc#«T**4o ffl» 81 1 0' (4T 
FT7Wi«l OOflSt. 2^MKK» 
§18 lHOJira*6iBy«fcJBfi!cbTfePeift%*^»6ft 
So f fc, T F T7Wgffi 1 OfC^tt^nfcrS 1 

o' fc, T%*feg«i 2-s>hbbbb8 ibobbbb 
mic®ifiimtz®3i-£t>-£T¥mtLTt>&.^c tit 

[0078] (it 3 bbbb) *^Hfl{c & zwfuxmm 
w®%3%MB&v&zm§k&m<Dmi&ic^T, hi 

7Rt>"Hl 8*#ggLTUiW-rSo HI 7tt, r-* 

ta. £*$s, iwiSRfiflgssnftT f t7H'«e 

©*IBI»1-SIW»OH*»0¥ffiBn»*»), Hi 8 It, 
HI 7©A-A' fC}aofcBrffiHT**5o ffi. Hi 8fc 

fe^Ta, 4n j f>*«*t*Hffi±TfBi«Rnifta«©* 

[0 0 7 9] HI HCtUVZoIC, S33te*»Btlrt?«\ 
^*IS3 a fc(B|-IST*g««S3 b%*fe«:ffiK)EIS3 
b' *««LTV^Sf:C5*«, ^ 1 ^mWMt±t <3t 
Sfc, »ffi^3b' tt, jfe6l§3 aO^fCffio 
TB(»asMB«*»6*OI8B»i:iS»L, Bi3B«tTS 

ssi«b, m«B??o^BfflB, mmmm. nfammic 

?iK)SEIi3b• ttH 1 tfett5§a^3 0 0<O 

ffi. 3>^^h*-;U9 5^tTcD^iftE^3b' i: 
1^14«jf«B9 0 a tOJSMti, §B^»<S9 a«(c 

froTfe«*)4^U BROBBBB9 aBttf-aTt 
S^o CcDJ:dlC S8>)gH^3b• fcj§^1tO^SB9 
0 a te ck 0 5ift$iIcDg»S!il 3 0 0 ^^ISI- 5 C 

*B©*S«^tt, 8BBS3b$BRLTBBIEB3 

[0 0 8 0] $fts B3^jBBBT«, HI 7tc^1-J; 

i^3 a(c¥®Mfcafte,fti/^9(cfi5fi!c*nT^^i:c 

ti^C BBBBB8 l * l 0 OnmWTClWfe 
fiE-T2.Ci:{cJ;0, gSaffi?:^t??iffi)iH«3 b' ±T* 
**»BBSB*JB/a-r45li:*«-p*So EP^> H4lc 

j£&m atW80a' ©MfcttBTSfciiXD 
!KI6iiB8 l*<WHMt*n*fcii>, ^«*S3a±(c« 
ft5J:3^^:cpalB8 0a• *»^*fc»SfeSBA*B* 
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U jt*ffl^»SLTLS3. £/c. M8 0a' 
tcfrfr3«ffi©KST'T F T 3 0 tf^idft-fSfcA^ ^ 
1 a' ^jfi(ct,ff«8 0 a' fc&ttSCt 
tfT'££t,\, LfrL&#6, ¥m&mi a £<t«i8 0 
a' fc<0ffl©HMte^)S8 1 J&3t-f 
tfT-ZZtctb. *m&m\ aOWi««KW>««l e 

h *-;U 8 aHTUtlC Wfrll afc^ttSttSCfcH: 

$<-T5Ci:A<T't5fiJ^*5o Efc, 10 
fi9 0aii. *+iM/®t£i a' Rtf*©RlSS«i:£ 
S*§ 3 a ±©a)l£*-r5fc«>t, BF B 1*g*ili9 1 £ 5 0 

i3b' t SttttQWHR 90at ©RUTH 4 tCjjVf S 

[0081] (g 4 mi&BM) *%Wlc Ja 

9RtfH2 0%iMaLTBlWr*o Hi 9*4, r-* 

©ffiR»1-3«ft0fflR8©¥BBBTfct>, 02 0«, 20 
111 9©A-A' tiflofclillfi&l.. W, 132 OfC 

[008 2] ^4mmmmn. 01 9K.7jktx.oic # 

PP®«©(J{?tf-Dfc^jti®3 a&tfr-^ti6 
tm^So fiftil a& £4^3 a t£Mt3<}:5 
tC7-*-^H6 aOTUlCfflttZo 02 0tC^t«k3lc 
f-^86a 1 a ©W«KV-X«« 1 d 30 

li. a©T^c*3i/^T3>^^ h*-;l/5?r 

/)>l/T«««lC|j«SnTl^. ¥4M*JRl a© 
S»SKW>iS«l et*HH8 0a«, 
a©T^(c*5^Tny^^7 h*-;l/8 a£ftLT*^ft 
«c««&£ft-CV4o COJ:^fc:¥SW*:)ll afcigfttt© 
r-^i^6 a ©TTjteE-f Setter *fft»S2 

CtWKMSWib&o MIC *m&mi atzyft 
h*-/l/5SQF8 a«, £M3 a£feO?HI!afHttR 
tfr:-*tt6 a^|pJ©|^P®«©*'L^tWtT«W 40 
»K Btit? S C fc J: 0 , ®mm* f-^l6atSH 
LTfc&»*U:1-5C fctfT-f . %A<0EI&£|q|lc£3 
fttS»t©ittffc< *S©T*Wf«JT?£5o 
[0 0 8 3] ¥8?ftfl l aOTflfctt, TUfit&gH I 2 
£frLTT«ftHl l a«*tlTl<^, Ti«ft 
Hi l a(ix-?^6 a?7(6]MfiS3 a^rifijtjfto 

t&ftttitl l a©(^(Hl]tE^$nT*5i3, T F 

S«l 0»6©1D^\ alcjSSte 

nSCt%RS<-^m*^So 50 
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[008 4] *mm8 0 a li#V i/Vavm*TKMO!k 

a ©JlfBfc:fcl,">T, ^SIS3 aRtf-r-^^6 atcra-5 
TBT^SfcffiSSn, ¥WMB 1 a £aJHB&9 a£ 

■To i a ©sits k u-f >mm 1 

e i:SHM4©tf«|g8 0 aZziy*t>7 h*-;l/8 atefc 
^T*«Wfc««U *«f«8 0 a tli^m®9 a%3 
h*-;I/8 bfcfc^T«MW£8ilS£ttT<,>5, 

«?ttA^t^*ailS8 0 a^H-ScttCcfe 1 ), 

* b*-/imimiz¥mftm 1 a*^#tg«-TL*afe 

»*01ttS*WT*SS. «, f-?86aWlfti 
1 a©Hi«SV-Xgi«l d fc**S[Wfc»«f5fe* 
©3>^r>7 h*-;l/5{C*3^Tt|sH«(c, +86)18 0 a 

[0 0 8 5] &4£tt£ffi-P& 4>IBM8 0ai<: 
MMI&tiii9 ltf«iSn> *©±fcffiftft©**l9 
0a*»JSLT^S. itfttt©a»mffii90 ali, 3^ 
f h*->l/8 b*RSN^T+««8 0 a^a^ .fc^fc^S 

i.*)mmm^.tnx^c Ltz^x. *iiM8 0a 

*-?i<D®&WMt L> mX&<DmW.m9 0 a ^fti2?7© 
LT0 4 Jklf® 5 tc^-TSiffiSfiC 1 ZBfS. 

c©^, nniitfttui9 l^sfflsa 
c i (ommftmt LTwmt&ct&w? s^ta^. 

fllHt&tlil9 HiSWSfiC 1 ZBffctZtzlb 

0 a fc©KT"j-f L%^®m£T*mm%i®m9 1 *» 

m4|gtt^C?BJBIBN&»8(8 1 ^J*< ©fiSc-rSil 
fcfcJ:*), *«HH8 0a*TFT3 0 J (»3tSE«3a©± 

j^s-efiK^scfc^tsftft, wmn&c izwm 

tltcj:*). ££tt3afcniHM?*fl81*Sf£-r£ft: 
«)©§ffi1HSgRt>'S«8^}B)j?tS^SA^V>/'ci!), 0 

1 9tc^-TJ:9tC, *S83 a^jS7ttt©»a«9 0a 
^TUSaetiH 1 a*»6SB£*ti*#HlP«*OSff4» 

[0086] m4mmBmT'i^ tft3oo^*;v 

MSla' tt, ^483 a t f-?S6 a ©3?MS|5{i:Jg 
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o flwp e. on »> jtfcfl l t , at 3t*'Biw s nt < i/ Ma 

HtftSfcft, ftt<fc5TFT3 0©U-*«i7it*;MI 

[0 0 8 7] 5Efc. B4*»^T'«iai 9t*-r«fc3 
t. 1 a' ttifiJCfcl^T, S^ttOHWR 

9 0 a. «8 0a, T«lffll laOlfc^- 

1 1 atBa*f?n*0'><i:dtI*LTfeS. Sfc, jgft 
1t©aS*li9 0 a £4M*Wf 1 a ©HttfU ->U3>1 

Hi 1 aaffiTCSaOfreT FTTWSil 0«^6 

[0 0 8 8] ffc, aU&UBffiT'tt, r-*S6a. 
»Jttt©SMll9 0 a , T«ftli 1 1 a Ht i. *) T F 

TFT7l-f«gl 0fc«|6|Wg2 0**»atWtft!iD^ 
fetfSHHC. 75^*Vhtf1 i nfci:LTt,*tf>]»E2 

o±tiB)tjHA*fti,>fcj6 % ttjwaa-r s«« (fflnai 

[0089] (ttftft9IEIl4)£ftitj£) W±© <fc 5 1 
mSftfc&£*»«Kfctt5iKSgfl©£fl*j£*B 

2 1 KCfH2 2«»!HLTttn , rS. H, 02 ltt, T 

«tCttfiSffi2 0©®lfre>flfc¥ffilIT'£9, 12 2 

02 1 OH — H' EtSHT'&So 
[0 0 9 0] 13 2 1 fcfil^T, tfF^EIIJWefRSftfc 
T F T7W8S 1 0±t«, ->-;W5 2tt*Ml&K 
2 0©8tiBoTlW*5nTts!), f-OMHlCMfTt 

5 3#SS»t6ftTt,>S. C©«»53tt, i&mmo 
<fc9tTFT7Ul'g«l OWKR^Tfefi^U Ml* 

tfi, t-*«6 atH««#*^*^5>*T«|& 
^^©x-^iM&iaiJgi 0 1 RVtoWSMffllim 
fl 0 2tfTFT7L"i'S1gl 0©-22t&oT!Stte> 

*6-r*fc»©it*iiuf»iaisi 0 4««, co-iatBS 
-rs2jat?a-3TSite)nTo-'5o s*»3 at{ju&s 

tt5^3ift^©iI&ib<Kgt£6£lvDfte>{f, j&Ht 
ffiiftlHlK 1 0 4immmfT'$>&^£tlt%5$iX't>1i 
K T—5t&mW}\B\i& 1 0 1 &Bfit$a35tt©iQ 
tfe v oTi^il(cga?iJLTtai/>„ MKT F T7L"ffiffi 

i ooasHfltii. ■(tS3MmoiifliicR(t6nA 
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oca— 85©'>&< i:t immas^x. tft7 

H'Sfi 1 0 t»(6]»«2 0 fe<DKT'«mW£jgS£i: 

spiHiKig^ffi? i o 2*»6a]ta«nfc»i«!i«»tffl*v 

T F T7WKS 1 0t»»t6nteE«Rtf±TWa*t 
1 0 6£ftLT, *NMMK2 0fcRtt&ftfc*MMM2 
lfcfltt&Sft*. *LT, H 2 2 9 fc, AMI 

ffi2 0A^>-;W5 2(C t kOTFT7L-l'Sffil OtB 
10 mttlT^o r*i. TFT7b-f8t£l OJhtfi, OX 

wr-fmmm\Bii& iok ^asigsiiHiss 1 o 4H 

5V^T-{ft*&-r5-9-y^U>^lHliS, 8S©r-*t86 
a fcWJWEl^OI/Oru f-v-SW*H«fi*f tit 
fTLT#4flttfrr47''J* L +--7l3B, (HiSaf^HHSf 
B#©31£$ B B B gB©p a D H, fc»3?£S«E-f *fci&©t«E 

t*3ftA&B-?<i. B*aS9a£SiiJ®-f£fci6©TF 
T 3 0£flMf 3I8T\ r-*«BiiSB 10 1^ 
20 &ffimWl®9& 1 0 2 Je©H2l0tt*BI-O T F TTl"f 
WKl 0±\cBfSL*iC£&T*2Z1ttb. KfR«B?Xt6 

[009 1] Sfc, ^-^IMMSigB 1 0 1 RZfm&m 
ffilftlllKl 04^TFT7Wlffil 0±tatt4ft*> 
tit, 0>J;i(fTAB (Tape Automated Bonding)g&± 
tKaSStlfcKKlffl L S It, TFT7WIS1 0© 

&2 0©»WJt#AW*3«IRtf T PT7WM 1 0 
30 ©ffl«Jt*«ajWr*llttt#'*, W*.tf, T N€- K, 
V A (Vertically Aligned)*- F, P D L C (Polymer D 
ispersed Liquid Crystal)*— KH<£>lftf^&— K-^, / 
-v ij -* 7^ h *- Y/J 'J -75 •> ^ *- K© 

if *<mS©^lfilT'EB L T fe fil \ 
[0 0 9 2] «±^Lfc^*»»cfctt5?S B B B gg 

©®HgE#R (*) G (If) B (ft) ffl©7fh>W 
7fcLT^ffl^P»n, h^;l/7ttiRGBfe» 

itjWftWJtfcl/TAWSnscttft*. ttoT, «H 
J56n?ttT*ti, WlRlS«2 0t, *5-7-<;U*tt»»t6 

nn^iv L^t*^e>, ®«m®9 atwiRj-rsBf 

^^«t R G B ©* 5-7 ^^©ffiBH t «t, 
Wl5lSfi2 0±tJBfttLTt>Sl->. feSl-'ti, TFT7 
U-TS^l 0±{cfci/^TRG Bt^|fil-rSB^ffi9 a 
Tt*5-bi/*7 h^T'*5-7 -C )Wm%&f8.t5C 
£t>nimT'$>% a C©£5t-ftUf, 7u-7x^^WW 
t tiSMS^S^S© A 5-jS B B B x Hf * if©* 5-8 
50 *ffl©$Jlg«t&iy&^f«lCfcnt3&JISl£SfflT' 



(14) 
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tS 0 Mtc. W(6lSS2 0±{c 1 BSRUBJtJS-f S«fc5 
lCTi'^nUyX%Jgfi8UTtfii/''o ^©idfcv-i'* 
o UyX£®fi£-f 3 c AWft©**ftW*te 

fc. *f|6]»1£2 0±lc. ffff6©JB#r¥©ffii|-4-S?& 

[ 0 0 9 3 ] ft, W±KW Ute**JlJBJ6Ki5ttS«ft 10 
8BT-tt, «*4:lRltttX»ie*»lRi»IR2 0O«)b^ 
XW-TS C £ t Lfctf. TW&m. l l a Rtfjgfttt© 
Ill9 0a^TFT7U'l'iSl 0±lC»ttTVS© 
T\ TPT7b-f«RlOOil*»63tt*XltU HAS 

*52 o©»e.m*f-rs«fc-5fcLTtsw *fc. tf 

T7K1S1 0O«ffilBl?Ofi»*B(r±-r*fci&OS 
WI»jfcffl©A R (AntiReflection)tt«?n/-c{i^«% 
S'liiiEB L fc f) A R 7 * «U 0 tttt ?> OS t> * < » 
*©#«»*, ttftnxhWrC't, SfcOBHfilSOtt 

tSWI 6. ©ft© A Wfc *f U Tffitt igfttt©!! AM £ ft 



!9 0 afijIftttT'flML&i^if 



W«^9 0 a #»fctt**LT^4H 

ft*imv&z>o 30 

[0 0 9 4] ifc, &H*fcRtt 6 ft* X 

>T FTT'&StLTl^LTctf, $X2#S©TFT 
^7*;U7 7 Xi/'J 3 y T F THOfflcD^^CiT F T K 

[0 0 9 5] *5£W©*aJt^S»4, ±iSLfc£|g« 
JB8lK:lB6ft**>© , T?H:4<, n$©«!H&tro!fl»£ 

*ttnt*fc*»w©a«rfiwsiuc^$ns*,©T»* 40 

So 

[0B5©fiW&afifl;tf 

[0 1 ] *%w<Dm 1 att^ovxyi&SAicstts 
tte>nfc^««?. Bts^©nffii5i8saT*sSo 

[0 2] if! l ^^©OMTt^HlcfcttS-r-^ 
«, j££E& H**SSMW&S£nfcTFT7U-fS« 
©fflK«-rSffia©S^Sf©¥B5HT'*-5o 

[03] 02©A-A' KjQofcBrffiST'&S. 

[0 4 ] *mR<Dmmfcm<Dn%%¥%mz®f&tz 1 50 
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[0 5] 02©?*i, £%&©*«lt&tf4<l»R«&K 
[06] 0 2©?*b, +IWBStfSMff*«»tTjS 
[0 7] 0 2©5S, gft«S&tf¥a£f*Jf*ftS&LT 

[08] 02 <oo y-mB&u-rMmKm&tmL 
[09] 02©?^ m%&<ommmjki?mmm.Mttm 
[01 0] 02©?^ Tmmytm, mmemmm. 

[0 11] (1) iii2<OB-B' fcifHfcKffiHT?, 

(2) imm\(ommmx-&^o 

[012] *«WOS2*j»)B»0*«Jtt*«llfcH3» 

s®§!*/Txffii§ic£ifts-f ?> v h »j ^x«©«a©a^* 

[01 3] JB2*«»«©*««*Sj|Ifcfett*r-^ 
NU £2ifU BJRMWjWRl«*nfcTFT7W«S 
©*B$?» t S aSt©il«P©¥E0T-fe -5 „ 
[0 1 4] 0 1 3CDA-A' tC^ofcBrffi0T'*So 
[0 15]013©B-B' fC«*ofc»rffi0T*&So 
[016]013©C-C* {cftofcBrffiST'&So 
[017] Sa^flHBffioaitBt^SHfcfettSf*-* 
II. SfetSL ■JWMW*«»j«*nftTFT7W«B 
©*««* S«S©H*S©¥ffiH-tt& So 
[0 1 8] 01 7CA-A' lC?S-Dfc»fffi0T'*So 
[01 9] »4*«HB»©««3lfiijft*Btfe^5T-* 
iSU jtiEtt. UWWtfMSnftT F T7 WfflR 

[0 2O]019©A-A' fciBofcBrffiHT**. 

[02 1] ^^JBHOSES^BtfeH-ST F T7W 
^**©±fc«jSSttfc^jSg*fc#fcWfoS«© 
f^6Mfc 3 Fa0T'^5„ 

[02 2] 02 lOH-H' K»ofeKffiH^**o 

[??^©K4H^] 
1 a - 

1 a' -ft**WI 
1 b V-XflW! 
1 c-iHWFWvWI 

1 d -»««y-x«« 

1 e-aWHF^>HW 
1 f-Slli 

3 a-tl8 

3 b -SMS 

4 -BHt&lifli 

6a-f-?8 
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7 -Bra&mg 

8 a • ziy^^ K+>-;l/ 
8b -ay 9 2 

9 a -@^m<S 

1 0-TFT7WHK 
1 1 a-TWtiKM 

1 2-TttlftWl 

2 1 •••*f[6]*i 
2 2-EftlR 



(15) ^2 00 1 -3308 5 7 
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3 0-TF T 

5 o-asg 

7 0-S«§« 

8 0a, 8 0a' •••"J'tlJS 

8 i -mmmmm 

90 a-mym<omw.m 

9 1 -mnmm 

9 5-ay$? 

l 0 1 -r-*KUB»iaK 

io 104 -matmmMtt 





(16) 



^^2001-330857 





[09] 



[mi 0] 



% 

ft 



(17) 



^200 1 -3 308 5 7 



[0 11] [HI 2] 




(18) 



#IJB2 0 0 1-3 308 5 7 



im 15] mi 6] 




AW* 




(19) 



®m 2001-330857 



m2 1] 




F*-A(##) 2H091 FA24Y FB08 FC02 FC10 



FC26 


FD04 


GA13 


LA03 


LAI 2 


2H092 JA25 


JA29 


JA38 


JA42 


JA46 


JB13 


JB23 


JB32 


JB33 


JB51 


JB57 


JB63 


JB69 


KA07 


MA05 


MA08 


HA13 


MA17 


MA27 


MA28 


MA35 


MA37 


MA41 


NA07 


NA24 


NA27 


PA09 


QA07 






5C094 AA10 


BA03 


BA43 


CA19 


EA04 


EA07 


FB19 








5F110 AA30 


BB02 


CC02 


CC05 


CC07 


DD02 


DD03 


DD05 


DDI 2 


DD13 


DD14 


DD21 


EE09 


FF02 


FF23 


FF29 


GG02 


GG13 


GG15 


HL02 


HL03 


HL04 


HL05 


HH14 


HM15 


NN03 


NN04 


NN22 


NN23 


NN24 


NN25 


NN26 


NN42 


NN44 


NN46 


NN47 


NN48 


NN72 


NN73 


QQOl 


QQii 


QQ19 









